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GUIDE APPLICATION

J This task analyses is. based on the following Dictionary of Occupational Titles
(DOT) job titles contained in the occupational domain of Agricultural Production.

All-Round Logger 454,634-018 Horticulwral-Speciality 405.131-010
Cash Grain Farmer 401.161-010 Farming Supervisor
Christmas Tree Farm Manager 180.117-010 Horticultural Worker 1 405.684-014
Diversified Crops Farmer 407.161-010 Horticultural Worker 11 405.687-014
Diversified Crops Farm- £07.663-010 Industrial-Commercial 406.684-014
worker 1 Groundskeeper
Farm and Garden Supplies 272.357-014 Inside Horticultural- 405.161-018
Sales Representative Specialty Grower
Farm Equipment Mechanic | 624.281-010 Landscape Gardener 408.161-010
Farm Equipment Mechanic 11 624.381-014 Landscape Laborer 408.687-014%
Farm General Manager 180.167-018 Lawn-Service Worker 408.684-010
‘Farm Machine Operator 409.683-010 Machine Farraworker 409.686-010
Feed Mixer 520.685-098 Nursery Manager 180.167-042
Fertilizer Mixer 550.665-018 Parks and Grounds-= 406.687-010
- Field Crop Farmer 404.161-010 keeper
Field Crop Farm Worker 1 404.663-010 Parts Salesperson 279.357-062
Field Crop Harvest Worker 404.687-014 Plant Propagator 405.361-010
Fish Hatchery Worker 446.684-010 Small Engine Mechanic  625.281-03%
Floral Desigrer 142.081-010 Scil Conservationist 040.061-054
X Flowers Salesperson 260.357-026 Surveyor Helper 869.567-010
F-orest Worker 452.687-010 Tractor iiechanic 620.281-058
iForester Aide 452.364-010 Tree-Fruit-and-Nut Crops 403.161-010
Fruit Farmworker I £03.683-010 Farmer :
General Farmer 421.161-010 Tree Planter 452.687-018
General Farmworker II 421.687-010 Vegetable Farmer 402.161-010
Grain Farmworker 1 401.683-010 Vegetable Farmworker I 402.663-010
Greenskeeper 11 406.683-010 Vegetable Harvest Worker402.687-014
Horticultural and Nursery 272.357-022 Vine-Fruit Ciops Farmer #03.161-014

‘Products Salesperson

Therefore, this task analyses is vseful in developing and selecting instructional
meterials and’in implementing competency-based education for the following courses:

COURSES

Agricultural Science and Mechanics 1
(Va. Code: 8006)

Agricultural Science and Mechanics Il
(Va. Code: 8008)

Additional information concerning the application and use of this publication may
be obtained from the following office:

Agricultural Education Service

Divisions of Vocational and Adult Education
Department.-of Education

P.O. Box 6Q .

Richmord, Virginia 23216
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FOREWORD

/ In the next decade, businesses ana industries in Virginia will require large: numbers
of skilled workers. Therefore, vocational education at the secondary and pos{.econdary
levels will'have the responsibility of preparing individuals for a variety of occupations.

Competency-based education (CBE) provides the preparation students need for entry
into the Virzinia work force. The CBE practice of recording competencies developed by
students helps them to make a smooth transition between secondary and postsecondary
programs when both levels-of education are required'sor career training. In addition, CBE
is effective in retraining workers who have been displaced because of changing :
technology.

This guide will assist teachers and administrators in developing instructional
materials ‘that meet the needs of students and industry and comply with the Virginia CBE.
standards for vocational and adult education.

. - ' - S. John Davis

Superintendent of Public Instruction

Dewey T. Oakley, Jr.
Administrative Director
‘Vocational and Adult Education

(W h
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INTRODUCTION

This task analyses guide-is designed to be used in combination with the Agricultural

EducAation‘ Service Area R‘gsource in order to implement competency-based education in
the Agricultural Science and Mechanics courses. The service area resource contains
information that pertains to all programs within the Agricuitural Education area; :the
sections of that publicaticn are entitled Occupational Information, Student Organjzation
\Future Farmers of America), Classroorhn Management Systems, and Recording Systems.
This task analyses guide contains the task inventory, suggested task sequence lists, and
content outlines for the specific courses in Agricultural Science and Mechanics I andIL
Detailed instructions for combined use of these two publications are contained within the

service area resource.

Using the Task Analyses

Section | contains a: validated task inventory for Agricultural Sii2nce and
Mechanics [ and II. For each task, applicable information péftaining to performance and
enabling objectives, criterion-referenced measures, and.suggested instructional activities
and'aids is provided. Tasks-are arranged by worker duty area only, and the suggested task
sequence lists from Section 2 (as adapted by the local system) should be used to establish
teaching ordér of the tasks.

‘Section 2 of the task analysés guide provides descriptions of the Agricultural

. Science and Mechanics courses, followed by suggested task sequence listings and course

outlines for Agricultural Science and Mechanics I and II. The instructional topics within
the course outlines have been cross-referenced with corresponding task/competency codes

fromy the task inventory in Section 1.

¢

Y




It is suggested that the Section 2 task sequence lists and course content outlines be
reviewed initially in order that any desired changes in sequencing of instruction be made.
Once thé ‘sequencing is confirined, instructional planning and implementation may proceed

through referral to the Section. 1 task/coinpétency sheet néted beside each instructional

topic within the outline.

.
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TASK INVENTORY

One of the major characteristics 6f competency-based education (CBE) is that the

course content is based upon actual jebs or tasks performed by the workef. In Virginia,

~

the Department of :Education has established ‘standards for competency-based education.
According to these standards, competencies must be role-relevant and based upon
appropriate research. This standard states:

Rgie-relevant competencies are identified and stated.

The competencies, with. standards, will be identified through V-
TECS, IDECC, and other appropriate research. Advisory
committees should be used to review competencies and standards. .
Competencies in the affective domain will be included. Role-
relevant competencies-.for occupational preparation programs are
those that specifically relate to the occupation for which the
student is being prepared, as well as to the personal needs of the
student. Role-relevant competencies aré related also to orientation,
exploration, and/or industrial arts experiences which have been
identified for students.

Thereforé, role-relevant jobs or tasks, calied competencies in CBE, must be
identified and validated before instructional materials -are déveloped and subsequent
instruction takes place. The task list in this task analyses guide is based on the following:

1. Job titles and descriptions found in the Occupational Outlook Handbook and
the Dictionary of Occupational Titles i

2. Input from agricultural education supervisors arnd experienced Agricultural

Science and Mechanics teachers.

"Information collected and reviewed from there sources was used to develop an
initial task list. The next step involved in preparing the final task inventory was
validation of the task list. Validation is essential if the information collected is to be
useful in operating CBE courses and programs. The validation process “included
interviews with various profgésionals involved in both agricultural science and mechanics

occupations and teachers of.agricultural science and mechanics on the secondary level.

ek
N
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The task analyses sheets are arranged by duty ateas for the specific domain covered ' o

by the guide. Information contained on each sheet is as follows:

1.

2

3.

4.

The task/competency for a given duty area which is perforined by incumbent
workers

Cour'se application information

Perforinance and enabling objectives for instructional planiing
Criterion-referenced measures-for instructional planning

Instructional activities and steps required for teaching the task/competenc_y

Tools, equipment, and materials/supplies required to provide necessary
instruction

References and  audiovisual materials  helpful in  teaching the
task/compeiency.

Some criterion-referenced measures involve the use of a checklist to evaluate

student performance. In some cases, a checklist is provided and is included’ with the

specific task.

In many instances, learning activities leading to mastery of task/coinpetencies

outlined in this section may,take place in a cooperative work setting or in actual school-or

community-related opportunities for agricultural science and mechanics . However, all

performance objectives are presented for classrooii or laboratory instruction so they may

be used in localities where these opportunities do not exist; they may be easily adapted to

actual work,situations.
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TASK INVENTORY

o FOR

AGRICULTURAL SCIENCE AND MECHANICS [ AND I

DUTY AREAS

Onentmg the Student to Agncultural Science and ‘Mechanics
Identnfymg Career Opportunities-in-Agriculture
Part;cnpatmg in'a Supervised Occupatnonal Expenence Program
Using the Agricultural Mechanics Lab
Drawing and Sketching Plans for Agricultural Mechanics
Identifying Metals
Performing Hot Metalworking Operations
Reconditioning Agricultural Tools
Performing Cold Metalworking Operations
Performing Arc Welding Operations
Performing Soldering Operations
Perforiming Agricultural Woodworking Operations
Performing Agricultural Masonry and Concrete Work
‘ 14, Operating Hazardous Farm Equipment
Analyzing Soil Factors
Growing and Reproducing Agricultural Crops
Living in Rural-and=Urban Areas .
18. Training for Leadership 2
Conserving Natural Resources .
2 Identifying Breeds of Livestock
21. Selecting Animals
22, Feeding Animals
23. Using Electricity
24, Performing Gas Welding and Cutting Operations
25. Maintaining Small Gasoline Engines
26. Preserving Wood and Métal
27. Performing Rope Work -
28. Performing Plumbing Operations
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DUTY AREA

l. ORIENTING THE STUDENT TO AGRICULTURAL SCIENCE
AND MECHANICS

1.1
1.2
1.3
1.
1.5
1.6

TASKS/COMPETENCIES

Identify thé scope of agriculture
Identify the three main components of an agricultural education program
Identify departmental policies and procedures

Demonstrate safe and proper use of departmental tools and equipment

Select and u ‘e fire extinguishers

Secure first did.assistance in case of an accident or emergency
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- “ : Application--=-=sse-----
DUTY AREA PROGRAM
‘1. ORIENTING THE STUDENT TO: AGRICULTURAL SCIENCE AND
AGRICULTURAL SCIENCE AND MECHANICS
MECHANICS :
TASK/COMPETENCY COURSE
l.v .Identify the scope of Agricultural Science and
agriculture Mechanics.t {8096)
1.t

PERFORMANCE OBJECTIVE

Pl.1 Given instructor's guidelines, identify the scope of agriculture on.a written or
oral quiz. The identification must include the two items (plants and animals)
needed to produce food and fibéer and the five main areas of agriculture.

SELECTED ENABLING OBJECTIVES

El.l.1 Name the two main items to produce food and fiber.
El.1.2 Trace an agricultural product from orizin to consumption.

EL.l.3 List the five main areas of agriculture.

CRITERION-REFERENCED MEASURE

Cl.1 Scope of agriculture identified on a written or oral quiz including the two main
items to produce food and fiber and the five main areas of agriculture.

15



SELECTED INSTRUCTIONAL ACTIVITIES 9

1. Have students name several types of plants used for food and fiber (El.1.1).
2. Have students name several animals used for food(El.l.1).
3. Have students trace the steps, stages, and/or processes of an agricultural product

from origin to consumption (E1,1.2).

4. Using the above step, have students name the main areas of agriculture and list
names of agricultural companies that are involved in each area (E1.1.3).

SELECTED TOOLS AND MATERIALS

Magazifies and pictures depictiixg food and fiber and the main areas of
agriculture '

SELECTED AUDIOVISUAL MATERIALS

Transparency: Instructor-made to show five areas of agriculture and
definitions of agriculture.

Sound Filmstrip: Agriculture and Society (A five-part series of filmstrips on
agriculture). Vocational Education Productions.

SELECTED REFERENCES

- Exploratory Agriculture, Curriculum‘Guide. Virginia Department of Education.

Terminology in Agricultural Education, p. 6. AAVIM.

Understanding the Agribusiness Concept. Virginia Department of Education.

l.1
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Application-----<ziee-r--

DUTY AREA PROGRAM
1. . ORIENTING THE STUDENT TO AGRICULTURAL SCIENCE AND
AGRICULTURAL SCIENCE AND MECHANICS
MECHANICS

TASK/COMPETENCY COURSE

1.2 Identify the three main com- ) . Agricultural Science and
ponents.of an agricultural "Mechanics I {(8006)
education program

1.2

PERFORMANCE OBJECTIVE

Pi.2 Given orientation to-and information about the agricultural education program,
identify the three main components of the program--supéervised occupational
‘experience, classroom activities, and FFA--in an oral or. written report.

SELECTED ENABLING OBJECTIVES

El.2.1 Explain the supervised occupational experience aspect of the program:.
El.2.2 Explain the.classroom activities part of the-program.
El.2.3  Explain the FFA aspect of the program.

El.2.4 Explain the interrelationships among the three components of the program.

CRITERION-REFERENCED MEASURE

Cl.2 The three components of an agricultural education program--supervised

occupational experience, classroom activities, and FFA--identified in an oral or
written report.




SELECTED INSTRUCTIONAL ACTIVITIES Ly

l. Use Lesson Plan A, "Recognizing SOE as a Part of Vocational Agriculture," SOE
Handbook, pp. 26-29, to explain SOE component (E1.2.1).

2. Use agricultural education ¢urriculum materials and Orientation Notebook and Slides
te explain the classroom and FFA components and to show interrelationships (E1.2.1-
EL.2.4).

3. Have outstanding students assist by explaining their programs (E1.2.1-E1.2.4).

SELECTED TOOLS AND MATERIALS

-Orientation:Notebook. FFA.
Student records of former students

SELECTED AUbIOVISUAL MATERIAL

Slides: Orientation Slides. FFA. o

Transparencies; Use transparencies in Handbook and Orientation Notebook.

SELECTED REFERENCES

Handbook, Supervised Occupational Experience. FFA.
Student Handbook, Chapter 2. FFA.

e 2 cXY
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o . Application-=-=--sacuu..

DUTY AREA PROGRAM .
1. ORIENTING THE STUDENT TO AGRICULTURAL SCIENCE AND

AGRICULTURAL SCIENCE AND MECHANICS

MEGHANICS , ,
TASK/COMPETENCY COURSE
1.3 Identify departmental policies . Agricultural Science and

and procedures Mechznics I (8006)

1.3 °

PERFORMANCE OBJECTIVE

Pl1.3 Given a copy'6f departméntal policies and procedures for-daily operation, safety
rules, course objectives, and evaluation procedures, identify the policies and
procedures- by demonstrating acceptable behavior daily. Compliance will be
evaluated periodically using an instructor-prepared checklist.

SELECTED ENABLING OBJECTIVES

EL.3.1 Identify student responsibilities in the elassroom, laboratovy, and on field trips. . .
El.3.2 Identify p}ocedures for the daily operation of the department.

- EL3.3  Identify safe equipment operating procedures.
El.3.4 Demonstrate safe operation of equipment,

" EL3.5 Identify instructional objectives and evaluation procedures.

CRITERION-REFERENCED MEASURE ‘

Cl.3 Departmental polic¢ies identified and followed according to periodically
administered instructor-prepared checklist, all items rated acceptable.

. 19




SELECTED INSTRUCTIONAL ACTIVITIES 13

4 l.  Assist the students in planning their responsibilities in the classroom, laboratory, and
‘ on field trips (E1.3.1).

Discuss and provide a copy of departmental policies and proceédures for each student:
(E1.3.2).

Discuss how students- will be required to pass a safety t€st On equipment prior to
operation, using one tool or item of equipment to demonstraté (E1.2.3, E1.2.4).

Explain the operation of the competency-based program (E1.2.5) '

SELECTED TOOLS AND MATERIALS

Instructor-prepared policies and procedures
Competency-based education program outline
Examples of safety practices to-follow

SELECTED AUDIOVISUAL MATERIALS

None identified - ]

SELECTED REFERENCES

Agricultural Education, Service Area Resource. Virginia Department of Education.
Developing Shop Safety Skills. AAVIM.
Practices for Conducting an Effective Agricultural Laboratory Program. Crunkilton.

<0
1.3
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TY AREA :
QUERIENTING THE STUDENT T
AGRICULTURAL SCIENCE AND

MECHANICS.

TASK/COMPETENCY

14 Demonstrate safe and proper
use of departmental tools
and equipmént

14

PERFORMANCE ‘OBJECTIVE

Pl.4 Given a department with properly maintained toois and equipment, demonstrate
the safe and proper use of tools and equipment. Safe and proper ise will ‘be
evaluated continuously and must be rated acceptable according to an instructor-

prepared checklist.

PROGRAM

Application=---se-seeeus

AGRICULTURAL SCIENCE AND
MECHANICS

COURSE

Agricultural Science and
Mechanics I (8006)

SELECTED ENABLING OBJECTIVES

El.4.l  Identify specific safety rules as they apply to the use of tools and equipment.

El.4.2  Observe safety rules when using tools and equipment.

EL.4.3 Recognize unsafe and hazardous situations that may occur.

El.4.4  List procedures for reporting safety violations.

El.4.5 Pass a safety test on the use of each tool and each piece of equipment before

use.

CRITERION-REFERENCED MEASURE

Cl.4

Safe and proper use of departmental tools and equipment, demonstrated

continuously and rated acceptible on an instructor-prepared checklist.

o1
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S SELECTED: INSTRUCTIONAL ACTIVITIES 5

. Be sure students.have discuss.d and passed a safety test on tools and equipment prior
Y :tO use. (El.l}-L, Elol‘uj)-
2. Have students review safety rules immediately béfore using tools and equipment
o 3. Describe the sound of a'machipe that/is being used unsafely (E1.4.3, E1.4.4).

4. Have students identify characteristics of a machine in uiisafe ‘conditinn immediately
after use (E1.4.3, E1.4.4),

SELECTED TOOLS AND MATERIALS

s Equipment operator's manuals
Handout: Instructor-prepared checklist

SELECTED AUDIOVISUAL MATERIALS

AV Packet: Power Tool Safetv, Hobar.
Slides: Developing Shop Safety Skills. AAVIM.

SELECTED REFERENCES

Developing Shoj Safety Skills. AAVIM..
Mechanics in Agriculture, 2nd ed. Phipps.

Planning, Organizing and Teaching Agricultural Mechaiiics. Béar and Hoerner

=
o
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BGUTY AREA

1. ORIENTING THE STUDENT TO
AGRICULTURAL SCIENCE AND
MECHANICS

TASK/COMPETENCY

1.5 Select and use fire
extinguishers

PERFORMANCE OBJECTIVE

P.15

1.5

Application--s ieaeeee-.
PROGRAM

AGRICULTURAL.SCIENCE AND
MECHANICS

COURSE

Agricultural Science and
Mechanics I (8006)

Given instructor's demonstration on propeér use of fire extinguishers, a variety, of
fire \extinguishers, and a simulation involving classes of fires and types «of

extinguishers, select and use the correct extinguisher to.<xtingdish the fire. Thé
¢orrect type must be selected and used according to instructor's demonstration,
with all'items on.instructor-prepared checklist rated acceptable.

SELECTED ENABLING OBJECTIVES

El.5.1

£1.5.2

EL.5.3

EL5.4

EL.5.5

Name the components necessary for a fire.

Locate fire extinguisher in the laboratory.

List and describe the different classes of fires.

Name the types of material used in extinguishers to extinguish ea~h class of fire.

Demonstrate how to extinguish a fire.

CRITERION-REFERENCED MEASURE

Cl.5

Correct extinguisher selected and used to extinguish the fire according to
instructor's demonstration, all items on an instructor-prepared checklist rated

acceptable,

2
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SELECTED INSTRUCTIONAL ACTIVITIES

1. Discuss the components of the fire triangle {E1.5.1).

2. Have students locate extinguishers, determine the types, and describ> the color
coding of the area (E1.5.2).

3.. Disciiss the types of fires and materirls used to extinguish fires (E1.5.3, E1.5.4).

4. Invite s;omeone from the fire department to demonstrate the use of fire extinguishers
'(510505 .

SELECTED TOOLS AND MATERIALS

‘Fire extinguishers
Instructor-prepared checklist

SELECTED AUDIOVISUAL MATERIALS

Transparencies: The Fire Triangle, p.-13F, ..__cational Agriculture I. Oklahoma State
Board of Vocational and-Technical Education.

Types of Fire Extingy'’ hers, p. 14F, Vocational Agriculture I.
Oklahoma State Bl'ard of Vocational and Technical Education.

SELECTED REFERENCES

Developing Shop Safety Skills. AAVIM

1.5




18

Application--e--c------..
DUTY AREA PPOGRAM
l.  ORIENTING THE STUDENT TO AGRICULTURAL SCIENCE AND
AGRICULTURAL SCIENCE AND MECHANICS
MECHANICS 3 N
TASK/COMPETENCY COURSE
1.6 Sec[xre first aid assistance Agricultural Science and
in case of an accident or Mechanics I (8C06)
emergency *
1.6
PERFORMANCE OBJECTIVE
Pl.6 Given a simulated emergency, secure first aid assistance. Assistance must be

obtained according to the procedures given.on an instructor-prepared checklist.

SELECTED ENABLING OBJECTIVES

El.6.] Locate first.aid kit.

El.6.2 Locate schoo!l nurse station and/or provisions for first aid.

El.6.3 Identify supplies in the first-aid kit.

CRITERION-REFERENCED MEASURE

Cl.é Firstraid assistance secured accordin

g to-procedures given on instructor-prepared
checklist.

2L

2.

A




SELECTED INSTRUCTIONAL ACTIVITIES

. Discuss the use of the items included in the first-aid kit (E1.6.1, E1.6.3).
2. Discuss school policy to follow during an emergency (E1.6.2).

3. Invite someone from the rescue squad to demonstrate first aid to the class (El.6.1,
E'I.G.Z)c

SELECTED TOOLS AND MATERIALS

First aid kit
Instructor-prepared checklist

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

None identified

19
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DUTY AREA

2. IDENTIFYING CAREER OPPORTUNITIES IN AGRICULTURE

TASKS/COMPETENCIES

2.1
2:2
2.3
2.4

Identify possible careers in agriculture

Select and evaluate local agricultural employment opportunities

‘Identify possible careers in off-farm agricultural occupations

QOutline a tentative course of study in advanced agricultural education

21
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Application—mu.....“

DUTY AREA PROGRAM

2, IDENTIFYING CAREER AGRICULTURAL SCIENCE AND ‘
OPPORTUNITIES IN MECHANICS I
AGRICULTURE
TASK/COMPETENCY COURSE
2.1 Identify-possible careers in . Agricultural Science and
agriculture Mechanics I (8006)
2.1

' PERFORMANCE OBJECTIVE

P2.1 Given a list -of job titles, identify possible careers in agriculture with 90%
accuracy on a written test.

SELECTED ENABLING OBJECTIVES

‘E2.1.1 Define job title or occupational title.

E2.1.2 Describe the meaning of agriculture. ‘
E2.1.3 Locate sources of information.on agricultural careers.

E2.1.4 Distingﬂisr; between agricultural careers and in;iustrial careers,

E2.1.5 Separate agricultural careers with the appropriate agricultural occupational
areas. '

E2.1.6 List agricultural careers in the community.

E2.1.7 Classify job titles for agricultural careers by professional, managerial, technical,
skilled, semi-skilled, or unskilled.

CRITERION-REFERENCED MEASURE ‘

Ca.l Possible careers in agriculture identified with 90% accuracy on a written test.

28




; SELECTED INSTRUCTIONAL ACTIVITIES

®

2.

3.

4.

5.

6.

23

Have students use the Dictionary of Occupational Titles to define job title or
occupational title and lecate information on agricultural careers (E2.1.1, E2.1.3).

Lead students in forming a correct definition of agriculture (E2.1.2).

Guide students in the use of Handbook of Agricultural Occupations, Dictionary of

Occupational Titles, Agricultural Education Service Area Resource, and Occupational
Outlook Handbook (E2.1.3, E2.1.4). :

SE

Have students separate the job titles given in the Agricultural Education Service
Area Resource with the appropriate occupational area: production, agricultural

business, etc. (E2.1.5).

Have students use the telephone book to idéntify agricultural careers in the
community (E2.1.6).

Have students use newspapers to classify job titles for a bulletin board display
(E2.1.7). :

Show films that depict agricultural career-opportunities (E2.1.1-E2.1.7). _

‘ SELECTED TOOLS AND MATERIALS

Newspaper
Telephone Books

SELECTED AUDIOVISUAL MATERIALS

Transparency:. Occupational Areas in Agriculture, T-21, Handbook, Supervised
Occupational Experience. FFA. )

Filmstrips: 7 film strips covering the areas'in agriculture. Vocational Education
P~aductions.

Agricultural Career Opportunities. Virginia Department of

Agricultural and Consumer Services.

LECTED REFERENCES

ricu
Dictionary of Occupational Titles. U.S. Department of Labor, Employment and Training

tural Education Service Area Resource. Virginia Department of Education.

Administration,

Handbook of Agricultural Occupations. Hoover.
‘ Occupational Outlook Handbook. U.S. Department of Labor, Bureau of Labor Statistics.
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DUTY AREA
2. IDENTIFYING CAREER

OPPORTUNITIES IN
AGRICULTURE

TASK/COMPETENCY

. 2.2 Select and evaluate

local agricultural
employment oppor-
tunities

2.2

PERFORMANCE OBJECTIVE

reveseseacac Application-eeeeeceac-ce.
PROGRAM

AGRICULTURAL SCIENCE AND
MECHANICS

COURSE

Agricultural Science and
Mechanics I (8006)

P2,2 Given a list of local agricultural employment opportunities, select and evaluate
the characteristics of jobs according to the worksheet.provided.

SELECTED ENABLING OBJECTIVES

E2.2.]1 Define terms associated with employment.

E2.2.2 Select jobs to investigate.
E2.2.3 Obtain information about a job.

E2.2.4 Interview an embloyer.

E2.2.5 Compare the characteristics of selected jobs.

CRITERION-REFERENCED MEASURE

C2.2 Local agricultural employment o
completing the provided worksheet,

pportunities selected and evaluated by

30
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‘ ‘ - WORKSHEET 2.2

DUTY: Identifying Career Opportunities in Agriculture

TASK:  Select and evaluate local agricultural employment opportunities

Obtain the following information from a prospective employer, a person working in the
same career, or from references. :
1. Job selected--

2. Job title--

3. What does the worker do?

4. What tools or equipment are used?
5. Does job require high school education? Technical education?
6. What qualifications, other than education, are necessary?
Physical
Mental

Aptitude or personality

|
|
8. In what kind of business is this job found?

7. What are the working conditions and hours?
9. What are the opportunities for advancement?




WORKSHEET 2.2 (continued) . \

10.  What are several related jobs?
Il.  What interests would this job satisfy?
12, To what abilities is this job related?
13, Will this job require more or fewer employees in the f.uturé?
14.  What equipment must be purchased?
15, Upon what bases.are employees evaluated for promotion?
o

16.  What are the most common mistakes made by employees in performing this job?

17.  What are the expected earnings and benefits from this job?

)
AW




SELECTED INSTRUCTIONAL ACTIVITIES

‘ . Explain and illustrate terms new to students as they are identified (E2.2.1).
2

Have students use copies of the occupational information- presented in the
Agricultural Education Service Area Resource to select jobs to investigate (E2.2.2).

Use the worksheet provided to record information about a job (£2.2.3).

N 4. Have students interview someone employed in a job of interest: Have students use
X the worksheet,provided to structure the interview (E2.2.4).

5. Have students discuss the chiaracteristics of jobs that interest them (E2.2.5).

SELECTED TOOLS AND MATERIALS

Worksheet on characteristics of a job
< Newspaper

B Telephone book

Worksheet 2.2

SELECTED AUDIOVISUAL MATERIALS

Microfiche: Virginia View. Virginia Polytechnic Institute and State University.
(may be available in local library).
Transparency: Comparing Two Jobs, T-22, Handbook, Supervised QOccupational

Experience. "FFA.

SELECTED REFERENCES

Agricultural Education Service Area Resource, Section I. Virginia Department of
Education.

Agricultural pamphlets listed in Exploratory Agriculture: A Curriculum Guide for
Agricultural Education.

2.2
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: - Application---=seeeeu----
DUTY AREA PROGRAM

2. JIDENTIFYING CAREER AGRICULTURAL SCIENCE AND

OPPORTUNITIES IN MECHANICS

AGRICULTURE :
TASK/COMPETENCY COURSE

&

2.3 Identify possible careers . Agricultural Science and

in.off-farm agricultural Mechanics 11 (8008)

occupations

2.3

PERFORMANCE OBJECTIVE
P2.3 Given a list of job titles, identify possible careers in off-farm agricultural

occupations with 90% accuracy on a written test.

SELECTED ENABLING OBJECTIVES

E2.3.] Define terms associated with off-farm.agricultural occupations.
E2.3.2 Locate information on off-farm agricultural occupations.

E2.3.3  List off-farm careers in the community.

CRITERION-REFERENCED MEASURE

C2.3 Possible careers in off-farm agricultural occupations identified with 90%
accuracy on a written test.

Q.

LI

Y




SELECTED INSTRUCTIONAL ACTIVITIES 29

l. Have students define "off-farm" and use the ‘jobs listed in: the Agricultural Education
" Service ‘Area Resource Guide to determine which can be classified as off-farm
(E2.3.1, E2.3.2).

2. Have students use newspapers and telephone directory to determine which careers in
the community can be classified as off-farm (E2.3.3).

(9]

SELECTED TOOLS AND MATERIALS

Newspaper
Telephone book

SELECTED AUDIOVISUAL MATERIALS

Filmstrips: Agricultural Production. Vocational Education Productions.
Agricultural Products. Vocational Education Productions.
Agricultural Resources. Vocational Education Productions.
Eavironmental Protection. Vocational Education Productions
Forestry. Vocational Education Productions.
Ornamental Horticulture. Vocational-Education Productions.
Supplies and Services. Vocational Education Productions.

SELECTED REFERENCES

Agricultural Education Service Area Resource. Virginia Department of Education.

2.3
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~Application-----=e-eeev--

DUTY AREA PROGRAM.

2. IDENTIFYING CAREER AGRICULTURAL SCIENCE AND
"OPPORTUNITIES IN MECHANICS .
AGRICULTURE ’

TASK/COMPETENCY COURSE

2.4 Oijtline a tentative course * Agricultural Science and
of\study in advanced:agri- Mechanics I1(8008)
cultural education

2.4
PERFORMANCE OBJECTIVE
P2.4 Given .access ‘to information about advanced courses of study in agricultural

education, outline a tentative advanced course of study. Qutline must include
programs, required courses, required time for completion, required skills, and
career options.

SELECTED ENABLING OBJECTIVES

E2.4.1 Identify the options available in agricultural education. .
E2.4.2 Describe the features of each option.

E2.4.3 Evaluate personal characteristics, career goals, interests, abilities, and
motivation.

'E2.4.4 Select a tentative option.
E2.4.5 Interview someone in a career associated with the selected option.

E2.4.6 Match personal characteristics to appropriate option.

CRITERION-REFERENCED MEASURE

C2.4 Tentative advanced course of study in agricultural education outlined, including
programs, required courses, required time for completion, required skills, and
career options.




SELECTED INSTRUCTIONAL ACTIVITIES 31

" . Use agricultural education planning guide and the SOE record book to identify the
‘ option areas and discuss the features of each-option (E2.4.1, E2.4.2)

R

2. Seek the assistance of the guidance counselor in evaluating the interests of the
students (E2.4.3).

3. Have students select a teritative option, conduct a personal interview, and determine
if their interests match those of the selected option. Reptat the procedure if
incorrect option is selected (E2.4.4-E2.4.6). ’

SELECTED TOOLS AND MATERIALS

None identified

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

A Plarining Guide for Agricultural Education Programs in Virginia's Public Schools.

__Virginia Department of Education.
SCZ Record Book in Vocational Agriculture Teacher, pp. 2-3. FFA.




DUTY AREA

3. PARTICIPATING IN'A SUPERVISED OCCUPATIONAL EXPERIENCE PROGRAM

TASKS/COMPETENCIES

3.0
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

Survey local occupational experience opportunities

Develop an annual plan of occupational experience

Prepare an occupztional experience program agreement

.Identify occupational tasks

Keep records

Summarize and analyze records of supervised occupational experience programs
Select FFA proficiency awards applicable to supervised occupational experiences
Complete FFA profic:ncy award application

Demonstrate-ability to secure occupational work experience

w0
J

33
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Applicaiions-s-eeeereerss

DUTY AREA PROGRAM

3. PARTICIPATING IN A SUPERVISED AGRICULTURAL SCIENCE AND
OCCUPATIONAL EXPERIENCE MECHANICS

TASK/COMPETENCY COURSE

3.1 Survey local occupational

Agricultural Science and

experience opportunities Mechanics I (8006)

3.1

PERFORMANCE OBJECTIVE

P3.l

Given access 1o a local community and a survey form, survey the occupational
experience opportvnities and list the number and kind of job opportunities
availabie. The list‘f job opportunities must be within the scope and nature of
"tnoSe obtained by ‘the instructor.

SELECTED ENABLING OBJECTIVES

‘E3.1.1
E3.l.2

E3.1.3
E3.1.4
E3.1.5

Identify job titles.

Survey literature to determine the number and kind of job opportunities that are
available in industry of agriculture.

Locate local agricultural businesses.
Set up appointments with local agricultural businesses.

Interview local agricultural business managers.

CRITERION-REFERENCED MEASURE

Ci.l

Local occupational situations surveyed, local job opportunities listed within the
scope and nature of those.obtained by the instructor.

5
\\‘




SELECTED INSTRUCTIONAL ACTIVITIES

‘ . Have students read job descriptions in the Dictionary of Occupational Titles (E3.1.1).

2. Tour the local office of the Virginia Employment Commission (E’B.i.z),

3.. Have students visit with local agribusinesses to become acquainted with local
opportunities (E3,1.2-E3.1.5).

4. Use a field trip to demoi:strate to students how to set up appointments and interview
People (EB.I oZ“E"BOl 05)0

SELECTED TOOLS AND MATERIALS

Handout: Agricultural Ocupation Survey, p. 90, First-Year Teacher's Manual. -
Virginia Polytechnic Institute and:State University.

SELECTED AUDIOVISUAL MATERIALS

Transparency: Tips on Making a Job Interview; in SDE Handbook. EFA.

SELECTED REFERENCES

Conduct a Community Survey, Module A-2. AAVIM.
Dictionary of Occupational Titles. U. S. Department of Labor.
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~----Application------------...
DUTY AREA PROGRA!.!
. PARTICIPATING IN A SUPERVISED AGRICULTURAL SCIENCE AND

OCCUPATIONAL EXPERIENCE MECHANICS

PROGRAM
TASK/COMPETENCY COURSE
3.2 Develop an annual plan of . Agricultural Science and

occupational experience Mechanics I (3006) and I1.(3008)

3.2

PERFORMANCE OBJECTIVE
P3.2 7iven inStruc;or's guidelines and cornmunity employment needs, outline an

annual plan of occupational experience for the years enrolled in Agricultural
Science and Mechanics. This plan must meet guidelines established by the
instructor for each student.

SELECTED ENABLING OBJECTIVES

E3.2.1 Define a supervised occupational experience.

E3.2.2 Describe the types of SOE programs.

E3.2.3 List examples of SOE programs.

E3.2.4 Describé the benefits of SOE programs.

E3.2.5 Survey local occupational experience opportunities (P3.1).

E3.2.6 Select experience programs that will meet individual needs.

CRITERION-REFERENCED MEASURE

C3.2 Annual plan of occupational experiences outlined for the years student is
enrolled in Agricultural Science and Mechanics, plan accounting for community
employment needs and meeting the guidelines established by the instructor.

4;
o




-SELECTED INSTRUCTIONAL ACTIVITIES 37

l.  Use Lesson Plan A, "Recognizing SOE as a Part of Vocational Agriculture," SOE
Handbook, pp. 26-29 (E3.2.1, E3.2.6).

Review annual plans of occupational experience of olcsr students (E3.2.3, E3.2.5).

3. Have students list relevant factors from their home environments that will affect
their development of annual plans (E 3.2.6).

SELECTED TOOLS AND MATERIALS

Charts (as specified in Lesson Plan A above.)
Instructor-prepared guidelines

SELECTED AUDIOVISUAL MATERIALS

Film: Bridging the Gap. Verrand Films, Ltd.
Transparencies: (As specified in Lesson Plan A, above)

SELECTED REFERENCES

SOE Handbook. FFA.

Supervised Occupational Experience in Agricultural Education. Interstate Printers and

Publishers.
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Application--------------
DUTY AREA PROGRAM ‘
3. PARTICIPATING IN A SUPERVISED AGRICULTURAL SCIENCE AND ' |
OCCUPATIONAL EXPERIENCE MECHANICS |
PROGRAM “i
TASK/COMPETENCY COURSE 1
3.3 Prepare an occupational Agricultural Science and i
experience program agreement Mechanics I (8006) and II (8008)
3.3
PERFORMANCE OBJECTIVE
P3.3 Given a Virginia Supervised Occupational Experience Record Book and

requirements for completing a training agreement, prepare an occupational

experience program agreement that identifies the responsibilities of student,
teacher, and employer.

SELECTED ENABLING OBJECTIVES

E3.3.1 Explain the purposes of a training agreement. .
E3.3.2 Identify the types of information needed in a training agreement.

E3.3.3 Complete an occupational program agreement form.

CRITERION-REFERENCED MEASURE ‘

C3.3 Occupational experience program agreement prepared, identifying responsibil-
ities of student, teacher, and employer.

|5
oI,
o




SELECTED INSTRUCTIONAL ACTIVITIES %

l.  Display and discuss several types of completed agreements (E3.3.2, E3.3.3).

' 2. Have students identify tie types of information needed in an agreement (E3.3.2,
53.303)0

3.. Have students develop and write agreements for hypothetical situations (E3.3.3).

SELECTED TOOLS AND MATERIALS

Occupational experience program agreements
Virginia's Supervised Occupational Experience Record Book

SELECTED AUDIOVISUAL MATERIALS

None -identified

SELECTED REFERENCES

Advisor's Guide to the Student Handbook. FFA.

SOE Handbook, Appendix E. FFA.

Supervised Occupational Experience in Agricultural Education. Interstate Printers and
Publishers.

i

3.3
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Application---------e-.-- . :
DUTY AREA PROGRAM
3. PARTICIPATING IN A SUPERVISED AGRICULTURAL SCIENCE AND ‘
OCCUPATIONAL EXPERIENCE MECHANICS
. PROGRAM :
TASK/COMPETENCY COURSE
3.4 Identify occupational tasks Agricultural Science and

Mechanics I (8006) and II (8008)

3.4

PERFORMANCE OBJECTIVE

P3.4 Given a properly planned occupational experience program, accurately list the
job tasks to be learned. The tasks listed must be those appropriate for the
occupational program developed for the student.

SELECTED ENABLING OBJECTIVES | ,

E3.4.1 Analyze a properly planned occupational experience program. ‘ ‘

E3.4.2 Identify the job tasks of several occupational experience programs.

CRITERION-REFERENCED MEASURE ‘

C3.4 Occupational tasks of a properly planned cccupational experience program
accurately listed with attention to appropriateness to the program developed for
the individual student.

Q 45




SELECTED INSTRUCTIONAL ACTIVITIES #

l. Review the job descriptions fbr various agricultural occupations outlined in the
referen..2s cited in the Agricultural Education Service Area Resource (E3.4.1,
E3.4.2).

2. Have students interview agribusiness person concerning job tasks of employees
(E3.4.2).

3. Have students use the Virginia VIEW Career Information System (E3.4.2).

R .Use Lesson Plan B in SOE Handbook (E3.4.1, E3.4.2).

SELECTED TOOLS AND MATERIALS

Supervised Occupational Experience record books completed by previous students

SELECTED AUDIOVISUAL MATERIALS

Microfiche: Virginia VIEw Career Information System. Virginia Polytechnic Institute
and State University. (May be available in locai library)

SELECTED REFERENCES

Agricultural Education Service Area Resource. Virginia Department of Education.

SOE Handbook. FFA.

Supervised Occupational Experience in Agricultural Education. Interstate Printers and
Publishers. '

47
3.4
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- Application------=----...
DUTY AREA PROGRAM
3. PARTICIPATING IN A SUPERVISED AGRICULTURAL SCIENCE AND ‘
OCCUPATIONAL EXPERIENCE MECHANICS
PROGRAM , |
TASK/COMPETENCY COURSE
3.5 Keep records Agricultural Science and

Mechanics I (8006) and 11 (8008)

3.5

PERFORMANCE OBJECTIVE

P3.5 Given a record book, instructions for keeping records, and a supervised
occupationa! experience program, keep records. All entries must be on the
correct forms, and all records must be kept without error.

SELECTED ENABLING OBJECTIVES

E3.5.1 Explain the importance of record keeping. '
E3.5.2 Identify types of records.

E3.5.3 List record keeping procedures.

E3.5.4 Record data.

E3.5.5 Store records for safekeeping.

CRITERION-REFERENCED MEASURE

C3.5 Records kept on correct f3rms without errors.

4,‘*1
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SELECTED INSTRUCTIONAL ACTIVITIES ¥

i{. Have students review the records of students who have obtained awards based on
their records (E3.5.1, E3.5.2).

2. Have students record hypothetical data (E3.5.3, E3.5.4).
3. Have students complete an example in.their SOE record hooks (E3.5.4).

4. Have students practice keeping records on computers (E3.5.4, E3.5.5).

SELECTED TOOLS AND MATERIALS

="
Samples of well-kept records
Blank records forms

SELECTED AUDIOVISUAL MATERIALS

iNone identified

SELECTED REFERENCES

SOE Handbook, Lesson Plan B. FFA.
Supervised Occupational Experience in Agricultural Education. Interstate Printers and
Publishers.

AN
<9

3.5
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Application--=---- memeees

DUTY AREA PROGRAM
3.. PARTICIPATING IN A SUPERVISED AGRICULTURAL SCIENCE AND .

OCCUPATIONAL EXPERIENCE MECHANICS

PROGRAM
TASK/ICOMPETENCY COURSE
3.6 Summarize and analyze records of . Agricultural Science and

supervised- occupational experience Mechanics I (8006) and I (3008)

programs

3.6

PERFORMANCE OBJECTIVE
P3.6 Given access to individual occupational experience records, develop a written

sumrnary and analysis of the records. Summaries and analyses must come within
the standards set by the instructor.

SELECTED EMABLING OBJECTIVES

E3.6.1 Explain the benefits of summarizing and analyzing records. .

E3.6.2 Summarize and analyze enterprise records.

E3.6.3 Summarize and analyze placement program records, if applicable.

E3.64 Develop financial statement.

E3.6.5 Interpret and use financial statements.

E3.6.6 Evaluate and replan SOE programs.

CRITERION-REFERENCEE MEASURE _ .

C3.6 Written summary and analysis of occupational experience and records prepared
according to standards set by the instructor.

49




SELECTED INSTRUCTIONAL ACTIVITIES 45

l. Have students review and summarize occupational experience record books of
previous students (E3.6.1-E3.6.6).

2. Use Lesson Plan D, "Analyzing an SOE Program," pp. #0-48 i SOE Handbook (E3.6.1-
E3.6.6). )

SELECTED TOOLS AND MATERIALS

Individual SOE record books
Charts: as specified in Lesson Plan D, SOE Handbook.

SELECTED AUD!OVISUAL MATERIALS

Transparencies: as specified in Lesson Plan D, SOE Handbook.

SELECTED REFERENCES

SOE Handbook, Lesson Plan D. FFA.
Supervised Occupational Experience in Agricuitural Education. Interstate Printers and

Publishers.

(o
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Application-=--=s-nse--. -
DUTY AREA PROGRAM
3. PARTICIPATING IN A SUPERVISED AGRICULTURAL SCIENCE AND
OCCUPATIONAL EXPERIENCE MECHANICS
PROGRAM
TASK/COMPETENCY COURSE
3.7 Select FFA proficiency awards Agricultural Science and
applicable to supervised Mechanics I (8006) and I (8008)
occupational experiences
. 3.7
PERFORMANCE OBJECTIVE
P3.7 Given an individual occupational experience program and information on FFA

proficiency awards, select the FFA proficiency awards applicable to the
supervised occupational experience program.

SELECTED ENABLING OBJECTIVES

E3.7.1 Explain the importance of proficiency awards.

E3.7.2 List the FFA proficiency awards.

E3.7.3 Explain how the award applies to individual occupational experiences,

CRITERION-REFERENCED MEASURE

C3.7 FFA proficiency awards, applicable to an individual occupational experience
program, accurately selected.

o 5_1;




SELECTED INSTRUCTIONAL ACTIVITIES 4

' 1. Have students view FFA audiovisual presentation concerning proficiency awards and
explain the importance of awards (E3.7.1, E3.7.2).

2. Have students review proficiency award applications of former students (E3.7.3).

3. Have students observe a presentation on proficiency awards by previous recipients
(E3.7.1-E3.7.3).

SELECTED TOOLS AND MATERIALS

Copies of proficiency awards

SELECYED AUDIOVISUAL MATERIALS

Film: Agricultural Proficiency Awards. FFA.

SELECTED REFERENCES

Student Handbook, Chapter 6, FFA.
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DUTY AREA PROGRAM
3. PARTICIPATING IN A SUPERVISED AGRICULTURAL SCIENCE AND .
OCCUPATIONAL EXPERIENCE AND MECHANICS
PROGRAM
TASK/COMPETENCY COURSE
3.8 Complete FFA proficiency award Agricultural Science and
application Mechanics I (8006) and 11 (3008)

3.8

PERFORMANCE OBJECTIVE

P3.8 __ _Given a FFA proficiency award application form, complete the form according
to the guidelines provided by the instructor. The application inust be based on
student's supervised occupational experience program, and the completed
application must be neat.

SELECTED ENABLING OBJECTIVES

E3.8.1 Select applicable proficiency awards. ‘
E3.8.2 Identify the types of information needed on the proficiency award applications.

E3.8.3 List the benefits of winning proficiency awards.

CRITERION-REFERENCED MEASURE '

C3.8 Proficiency award application form correctly and neatly completed according to
instructor’s guidelines and based on studert occupational experience program.

ERIC | 5




SELECTED INSTRUCTIONAL ACTIVITIES ¥

l. l('ix'plain) the values of winning a proficiency award in order to motivate students
E3.8.3 »

2. Have students review a winning proficiency award application of a previous student
(E3.8.1, E3.8.2).

3. Arrange a "show and tell" session where students discuss SOE programs (E3.8.1,
E3.8.3). .

SELECTED TOOLS AND MATERIALS

FFA proficiency award applications
Previously completed proficiency award applications
Instructor-prepared guidelines for completing forms

SELECTED AUDIOVISUAL MATERIALS

Film:  Agricultural Proficiency Awards. FFA.

SELECTED REFERENCES

Agricultural Proficiency Handbook. FFA.
Student Handbook, Chapter 6, FFA,

oo LN
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DUTY AREA PROGRAM .
3. PARTICIPATING IN A SUPERVISED AGRICULTURAL SCIENCE AND

OCCUPATIONAL EXPERIENCE MECHANICS |

PROGRAM ’ ,‘
TASK/COMPETENCY COURSE »
3.9 Demonstrate ability to secure Agricultural Science and

occupational work experience Mechanics I (3006) and 11 (8908)

- 3.9

PERFORMANCE OBJECTIVE
P3.9 Given a simulated job opening for work that meets occupational experience

program requirements, deémonstrate ability to secure occupational work
experience by setting up and conducting an einployinent interview that follows
guidelines -established by the instructor. All items on an instructor-prepared
checklist must be rated acceptable.

SELECTED ENABLING OBJECTIVES

E3.9.1 Locate potential job openings. '
E3.9.2. Write a job application letter.

E3.9.3 Prepare an application form.

E3.9.4 Make an interview appointment by telephone.

E3.9.5 Dress appropriately for a job interview.

CRITERION-REFERENCED MEASURE .

C3.9 Ability to secure occupational work experience demonstrated by setting up and

conducting an employment interview with all items on instructor-prepared
checklist rated acceptable.
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SELECTED INSTRUCTIONAL ACTIVITIES ol

l. Have students review newspaper, magazines, etc., to locate possible work experience
employment opportunities (E3.9.1).

2. Have students read sections in cited references on how to secure a job (E3.9.1-
E3.9.5).

3. Have students write & job application letter (E3.9.2).
4. Have students prepare a job application form (E3.9.3).
5. Have students role play a telephone conversation asking for a job interview (E3.9.4).

6. Have students role play a job interview (E3.9.5).

SELECTED TOOLS AND MATERIALS

Employment application forms
Sample letters of job application
Instructor-prepared checklist

SELECTED AUDIOVISUAL MATERIALS

Films: Get That Job--Line Up Your Interview. Audiovisual Services, Virginia
Department of Education.

Interview--Ready or Not. Audiovisual Services, Virginia Department of
Education.

Job Interview--I Guess I Got the Job. Audiovisual Services, Virginia
Department of Education.

SELECTED REFERENCES

How to Find and Apply for a Job. Keil;" ')a)nd"Wa!ters.
How to Get a Job. Fregly.




‘ DUTY AREA

4. USING THE AGRICULTURAL MECHANICS LAB

TASKS/COMPETENCIES

4.1  Identify values and purposes of agricultural mechanics education
4.2 Maintain good housekeeping activities
4.3 Follow laboratory organization procedures

k.4 Demonstrate and use sound laboratory safety rules

37
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DUTY AREA PROGRAM
4. USING THE AGRICULTURAL AGRICULTURAL SCIENCE AND

MECHANICS LAB MECHANICS
TASK/COMPETENCY COURSE
4.1 Identify values and purposes of Agricultural Science and

agricultural nechanics Mechanics I (8006)

education

4.1

PERFORMANCE OBJECTIVE
P4.1 Given information about agricultural wmechanics education, identify with 85%

accuracy on an instructor-prepared test the values and purposes of agricultural
mechanics education appropriate for a selected enterprise.

SELECTED ENABLING OBJECTIVES

E4.1.1 Define agricultural mechanics education.

E4.1.2  Identify mechanical areas in selected enterprises.
E4.1.3 Identify the mechanical skills needed in a selected enterprise.
E4.1.4  Distinguish between good quality and poor quality workmanship.

E#.1.> List the values and purposes of being able to perforin the competencies needed in
a selected enterprise.

CRITERION-REFERENCED MEASURE

C4.1 Values -and purposes of agricultural mechanics education for a selected
enterprise identified with 85% accuracy on an instructor-prepared test.

98
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SELECTED INSTRUCTIONAL ACTIVITIES 55

l.  Review the six general areas included in agricultural mechanics (E4.1.1).

2. Describe, illustrate, and present examples of projects applicable to each area of the
agricultural mechanics laboratory (E4.1.2).

3. Visit an agricultural situation or business requiring agricultural mechanical skills to
a) identify areas requiring mechanical skills (E4.1.2);
b) distinguish between high quality and Jow quality workmanship (E4.1.4);
c) judge projects (E4.1.4, EL.1.5).

4. Have students discuss and summarize the values and purposes of being able to
perform competencies in agricultural mechanics (E4.1.5).

SELECTED TOOLS AND MATERIALS

.

Examples of agricultural mechanics projects in several enterprises
Instructor-prepared test

SELECTED AUDIOVISUAL MATERIALS

‘ None identified

SELECTED REFERENCES

Handbook on Agricultural Education in Public Sch‘ools, PP 375-379. Phipps.
Mechanics in Agriculture, Chapter 1, Phipps.
PlanningL'Organizing and Teaching Agricultural Mechanics, Appendix B. Bear and

Hozrner.
Terminology in Agricultural Educ :ion. Knebel and Richardson.
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DUTY AREA PROGRAM
4. USING THE AGRICULTURAL AGRICULTURAL SCIENCE AND .
MECHANICS LAB MECHANICS
TASK/COMPETENCY COURSE
4.2 Maintain good housekeeping Agricultural Science and
activities Mechanics I (3006)
- - 4.2
PERFORMANCE OBJECTIVE
T P42  Given access to an agricultural mechanics laboratory, maintain good |
housekeeping activities according to an instructor-prepared checklist.

SELECTED ENABLING OBJECTIVES

E4.2.1 Identify advantages of a clean and neat laboratory. . o
E4.2.2 Identify areas to be cleaned.

E4.2.3 Schedule housekeeping activities to be performed.

E4.2.4  Assign personnel to specific housekeeping activities.

E4.2.5 Identify storage areas and items to be stored.

E4.2.6 Return all items to the proner storage areas when work is conpleted.
E4.2.7 Clean the area and dispose of all trash or residue.

E4.2.8 Keep all items in assigned areas when not in use.

CRITERION-REFERENCED MEASURE .

C4.2 Good housekeeping activities in an agricultural mechanics laboratory maintained
according to instructor-prepared checklist.




F
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SELECTED INSTRUCTIONAL ACTIVITIES

1. Have students discuss and develo
neat-and clean (E4.2.1-E4.2.8).

2. Have students

57

P procedures for keeping work and storage areas

practice arranging all items in predetermined places (E4.2.5, E4.2.6,
E4.2.8).

3. Have students perform the cleaning or serve as su

pervisor of housekeeping activities,

rotating duties and areas to be cleaned (E4.2.2-E4.2.8).

SELECTED TOOLS AND MATERIALS

Cleaning equipment, as appropriate
Housekeeping schedule
Instructor-prepared checklist

SELECTED AUDIOVISUAL MATERIALS

Slides:

Developing Shop Safety Skills. AAVIM.

Videotape:

'SELECTED REFERENCES

Developing Shop Safety Skills. AAVIM.

Developing Shop Safety Skills-~The Videotape. McCulley and Triplett.

Planning, Organizing and Teaching Agricultural Mechanics, p. 192. Bear and Hoerner.
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DUTY AREA PROGRAM

4. USING THE AGRICULTURAL AGRICULTURAL SCIENCE AND
MECHANICS LAB MLCHANICS
TASK/COMPETENCY COURSE
4.3 Follow laboratory . Agricultural Science ard
organization procedures Mech=nics I (3006)
4.3

PERFCRMANCE OBJECTIVE

P4.3

Given acciss to an agricultural inechanics laboratory and procedures for
organization, follow laboratory organization procedures indicated on the
instructor's checklist. All items on the checklist must be rated satisfactory.

SELECTED ENAB:..ING OBJECTIVES

E4.3.1
E4.3.2
E4.3.3
E4.3.4
E4.3.5
E4.3.6

E4.3.7

Match color coding on tools with the proper storage areas.
Perforin the duties of laboratory superintendent/foreman.
Use established procedures to obtain tools and supplies.
Follow established procedures in keeping areas organized.
Turn off equipment when work is cornple ted.

Inform the teacher when supplies are low.

Store personal property in designated locations.

CRITERION-REFERENCED MEASURE

C4.3

Laboratory organization procedures followed, with all items on instructor's
checklist rated satisfactory.




SELECTED INSTRUCTIONAL ACTIVITIES

' 1. Tour the laboratory and point out identifying markings on tools that correspond to
‘ given areas (E4.3.!).

Explain the established procedures. for storage of materials and for keeping the
laboratory organized (E4.3.1).

Identify and discuss the responsibility of the laboratory superintendent (E4.3.2).
Have students rotate the responsibility of the laboratory superintendent (E4.3.2).

Assist the superintendent in recognizing the responsibilities of keeping the laboratory
organized (E4.3.2).

Establish a reward system for those students who take pride in having a well
organized laboratory (E4.3.3-E4.3.7).

SELECTED TOOLS AND MATERIALS

Instructor-prepared checklist of laboratory organization procedures
List of laboratory superintendent’s responsibilities

SELECTED AUDIOVISUAL MATERIALS

Slides: Developing Shop Safety Skills. AAVIM
Videotape: Developing Shop Safety Skills--The Videotape. McCully and Triplett.

\

SELECTED REFERENCES

Developing Shop Safety Skills. AAVIM.
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DUTY AREA PROGRAM
4. USING THE AGRICULTURAL AGRICULTURAL SCIENCE AND ‘
MECHANICS LAB MECHANICS

TASK/COMPETENCY COURSE

- - 4.4 Demonstrate and use sound . Agricultural Science and
laboratory safety rules Mechanics [ (3006)

h.4
PERFORMANCE OBJECTIVE

P4.4 Given access to an agricultural mechanics laboratory and information on
laboratory safety, demonstrate and use sound laboratory safety rules as
established by instructor's checklist. All items on the checklist inust be rated
acceptable.

SELECTED ENABLING OBJECTIVES

E4.4. Identify general safety rules and safety equipment applicable to the laboratory. ‘ :
E4.4.2 Identify specific safety rules as they apply to different areas of the laboratory. :
E4.4.3 Interpret safety signs, symbols, and colo'r codes.

E4.4.4 Distinguish among class A, B, and C fire extinguishers.

E4.4.5 Demonstrate hov. to operate properly the fire extinguishers located in the
laboratory.

E4.4.6 Demonstrate the proper use of tools, equipment, supplies, and personal safety
equipment.

E#4.7 Recognize unsafe and hazardous situations that may occur.

CRITERION-REFERENCED MEASURE

Ch.4 Instructor-established laboratory safety rules demonstrated and used according
to instructor's checklist, with all items rated acceptable.




SELECTED INSTRUCTIONAL ACTIVITIES ¢!

I, Have students read resource materials on safety and identify the rules and equipment
‘ required for a safe working environment (E4.4,.1-E4.4.4).

2, Make a list of safety rules that pertain to the laboratory (E4.4.1, 4.4.2).

3. Give demonstrations, arrange visual displays, or present materials on safety rules and
equipment as they apply to each tool, inachine, or task (E4.4.1-E4.4.7).

4. Have students observe safety rules (E4.4.1, E4.4.2).

5. Have each student pass a test on salety and the correct operation or use of personal
safety equipment, laboratory equipment, tools, and supplies (E4.4.1-E4.4.7).

6. Have students report unsafe and hazardous situations as they occur and demonstrate
the correct procedures to return the situation to normal (E4.4.7).

SELECTED TOOLS AND MATERIALS

Personal protective devices
Fire extinguishers

Fire blanket

Storage for combustibles
Safety rules and posters
Instructor-prepared checklist

SELECTED AUDIOVISUAL MATERIALS

Slides: Developing Shop Safety Skills. AAVIM.
Videotape: Developing Shop Safety Skills--The Videotape. McCully and Triplett.

SELECTED REFERENCES

Developing Shop Safety Skills (text, teacher's guide and student workbook). AAVIM.
Laboratory Safety Handbook. Virginia Department of Education.
Mechanics in Agriculture, Chapter 2. Phipps.

- 'Planning, Organizing, and Teaching Agricultural Mechanics, pp. 59-84. Bear and Hoerner.




63

DUTY AREA

>. DRAWING AND SKETCHING PLANS FOR AGRICULTURAL MECHANICS

TASKS/COMPETENCIES -
.1 Identify and select equipment and supplies for drawing and sketching
5.2  Draw lines
5.3 Draw views of objects
5.4  Sketch freehand
5.5  Draw a laboratory project plan
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DUTY AREA PROGRAM
5. DRAWING AND SKETCHING PLANS AGRICULTURAL SCIENCE AND ‘

FOR AGRICULTURAL MECHANICS MECHANICS :
TASK/COMPETENCY COURSE
J.1 ldentify and select equip- Agricultural Science and

ment and supplies for draw- Mechanics'1 (8006)

ing and sketching

5.1

PERFORMANCE OBJECTIVE
P5.1 Given a setting for drawing or sketching in agricultural mechanics, identify and

select the proper equipinent and supplies required by the given drawing or sketch
with 100% accuracy. '

SELECTED ENABLING OBJECTIVES

E5.1.1 Explain the values of drawing and sketching. .
E5.l.2 Identify equipment and supplies.

E5.l.3  Selectequipment and supplies.

E5.1.4  List the purpose of each piece of equipment.

E5.1.5 Identify various activities involving drawing or sketching,

CRITERION-REFERENCED MEASURE

Cs.l Drawing'and sketching equipment identified and selected with 100% accuracy
according to drawing requirements.

67




SELECTED INSTRUCTIONAL ACTIVITIES

1. Discuss the values of drawing and sketching (E5.1.1).
2. Discuss the parts of equipment (E5.1.2-E5.1.4).
3. Demonstrate the correct use of supplies and equipment (E5.1.1-E5.1.5).

Use catalogs and pictures to illustrate different types of supplies and equipment
(E5.1.2, E5.1.3).

Lock at examples of completed drawings and 'sketches (E5.1.5).

SELECTED TOOLS AND MATERIALS

Drawing board Erasing shield Protractors
T-square Triangle Drafting pencils
Drawing sheets Scale Compasses
Drafting tape Irregular curves Others as desired
Dividers

SELECTED AUDIOVISUAL MATERIALS

Transparencies: ABC's of Drafting, DCA Educational Products.
Basic Drafting: Book Two. Mid-America Vocational Curriculum
Consortium.

SELECTED REFERENCES

Basic Drafting: Book Two. Mid-America Vocational Curriculum Consortium.

Mechanics in Agriculture, Chapter 7. Phipps.

Modern Agricultural Mechanics, Chapter 1. Wakeman.

Working in Agricultural Mechanics, Chapter 4. Shinn and Weston.

Shop Tools and Procedures, 8029, Mechanical Drawings and Drawing Equipment. Ohio
Curriculum Materials Service.,
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DUTY AREA PROGRAM
5.

DRAWING AND SKETCHING PLANS AGRICULTURAL SCIENCE AND
FOR AGRICULTURAL MECHANICS MECHANICS
TASK/COMPETENCY COURSE
5.2 Draw lines Agricultural Science and

Mechanics I (8006)

5.2

PERFORMANCE OBJECTIVE

P5.2 Given drafting tools and supplies, draw the different types of lines used in
drawings. Straight lines, circles, and curves must be drawn in thick, medium,
and thin widths with a distinct contrast in line weight between each. All lines
must bé clean, densé, black, and uniform. - N

SELECTED ENABLING OBJECTIVES

E5.2.1  Identify the alphabet (differeat types) of lines.

E5.2.2 Select equipment and supplies.

E5.2.3 Demonstrate the correct techniques of drawing a line,
E5.2:%4 Draw lines to-length.

E5.2.5 Draw lines of the correct weight.

E5.2.6 Draw lines to scale.

E5.2.7 Evaluate quality of lines.

CRITERION-REFERENCED MEASURE

C5.2 Clean, dense, black, and uniform lines drawn as required by the type of drawing,
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SELECTED INSTRUCTIONAL ACTIVITIES

1. Using simple drawings, identify the alphabet of lines (E5.2.1).

2. Discuss the relationship between the degree of hardness and the grade rating of
graphite lead in drawing pencils (E5.2.5).

3. Give students exercises in measuring and using different scales (E5.2.6).
4. Observe examples of drawings in different scales (E",2.6).

5. Demonstraté and have students practice drawing different types of lines using
different scales (E5.2.2- E5.2.6).

6. Evaluate students' work as they progress (E5.2.7).

SELECTED TOOLS AND MATERIALS

Drawings equipment and supplies
Examplas of drawings

SELECTED AUDIOVISUAL MATERIALS

Film: Drafting Methods. University of illinois Film Center.
Transparencies: ABC's of Drafting. 'DCA Educational Products.
Blueprint Reading Basics: Group 1--Basics. Hobar.

SELECTED REFERENCES

Modern Agriculturai Mechanics, Chapter 1. Wakeman..
Technical Woodworking, Unit 6. Groneman and Glazener.
Working in Agricultural Mechanics, Chapter 6. Shinn and Weston.

w
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DUTY AREA PROGRAM
5. DRAWING AND SKETCLING PLANS AGRICULTURAL SCIENCE AND '
FOR AGRICULTURAL MECHANICS MECHANICS
TASK/COMPETENCY COURSE
5.3 Draw views of objects - Agricultural Science and

Mechanics I (8006)

5.3

PERFORMANCE OBJECTIVE

P5.3

Given a pictorial view, objects, or sketches, and the necessary equipment and
supplies, draw views (orthographics) of an object. The drawing must completely
define the shape of the parts of the object drawn and mmust meet applicable
drafting standards for finished drawings.

SELECTED ENABLING OBJECTIVES

ES5.5.1
E5.5.2
‘E5.5.3
ES5.5.4

E5.5.5

E5.5.6
E5.5.7

E3.5.8

Describe the procedures for selecting sheet size, scale, and spacing of views. ‘
Describe the principles of orthographic projection.

Prepare a three-view detail of a simple object.

Prepare views of an ¢'ject with hidden features.

Prepare a drawing demonstrating the appropriate use of visible, hidden, and
center lines.

Dimension a drawing.
Describe the importance of checking a linished drawing for accuracy.

Identify drafting standards for finished drawings.

CRITERION-REFERENCED MEASURE .

C5.3

object and meeting drafting standards for finished drawings.

|
|
|
Views cf designated object drawn, completely defining shape of the parts of the !
|
|
|




SELECTED INSTRUCTIONAL ACTIVITIES ¢

1. -Explain the principles employed in planning a drawing (E5.3.1-E5.3.8;

2. Provide examples of drawings to use in explaining the principles of orthographic
projection (E£5.3.1-E5.3.8).

3. Begin with-a simple drawing and progress to more complex ones (E5.3.1-E5.3.8).
4. Explain the principles of dimensioning (E5.3.6).

5. Use numerous exercises to develop the ability to interpret a drawing visually by
looking at an object and drawing the views (E5.3.1-E5.3.8).

6. Have students check their finished drawings for accuracy (E5.3.7, E5.3.8).

SELECTED TOOLS AND MATERIALS

Examples_of orthographic. views of objects,
Drafting equipment and:supplies
Scale replicas of objects to be drawn

SELECTED AUDICVISUAL MATERIALS

Transparencies:

SELECTED REFERENCES

Basic Drafting: Book Two. Mid-America Vocational Curriculum

Consortium.
ABC's of Drafting. DCA Educational Products.

Blueprint Reading Basics: Group 2--Orthogranhic Projection.

Hobar.

Basic Drafting: Book Two. Mid-America Vocational Curriculum Consortium.

Modern Agricultural Mechanics, Chapter 1. Wakeman.

Technical Woodworking, Unit 6. Groneman and Glazener.

¥ocational Agriculture lI--A Curriculum Guide, Section F, Unit I. Oklahoma State Board
Working in Agricultuial Mechanics, Chapters & and 6. Shinn and Weston.

of Vocational and Technical Education.
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DUTY AREA PROGRAM

5. DRAWING AND SKETCHING PLANS AGRICULTURAL SCIENCE AND
FOR AGRICULTURAL MECHANICS MECHANICS

TASK/COMPETENCY COURSE

5.4 Sketch freehand

Agricultural Science and
Mechanics I (8006)

5.4

PERFORMANCE OBJECTIVE

P5.4

Given the required information for a multiview sketch and basic drafting
equipment and supplies, sketch freehand a multiview and pictorial sketch. The
sketch must include straight lines, circles, and curves with ap accuracy of
observation, proper technique, and line quality.

SELECTED ENABLING OBJECTIVES

E5.4.1

E5.4.2

E54.3
E5.4.4

E5.4.5

List the advantages of freehand sketching.

Describe the procedures for selecting sheet size, type of paper, scale, and
spacing of views.

Demonstrate the techniques of sketching.
Prepare a three-view detail of a simple object.

Prepare a pictorial sketch.

CRITERION-REFERENCED MEASURE

’ ¢ C5.4

Multiview and pictorial sketch drawn freehand, using appropriate equipment and
supplies, including straight lines, circles, and curves, and demonstrating accuracy
of observation, proper technique, and line quality.

7
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- Examples of sketches (orthographic views)

71

SELECTED INSTRUCTIONAL ACTIVITIES

L. Explain the principles employed in planning a sketch (E5.4.1).

2. Provide examples of sketches to use in explaining the principles of sketching (E5.4.]-
E5.4.5).

3. Begin with simple sketches and progress to more complex ones (E5.4.1-E5.4.5).

4. Have students prepare multiview and pictorial sketches (E5.4.1-E5.4.5).

SELECTED TOOLS AND MATERIALS

Sketching equipment and supplies
Scale replicas of objects to be sketched

SELECTED AUDIOVISUAL MATERIALS

Transparencies: Basic Drafting: Book Two. Mid-America Vocational Curriculum
Consortium.,

SELEZTED REFERENCES

Basic Drafting: Bock Two. Mid-America Vocational Curriculum Consortium.
Modern Agricultural Mechanics, Chapter I. Wakeman.

7‘/'
3.4




72

_ Application-=--meeaeeanas

DUTY AREA PROGRAM
>. DRAWING-AND SKETCHING PLANS AGRICULTURAL SCIENCE AND ‘

FOR AGRICULTURAL MECHANICS MECHANICS
TASK/COMPETENCY COURSE
5.5 Draw a laboratory project Agricultural Science and

nlan Mechanics I (8006)

5.5

PERFORMANCE OBJECTIVE
P5.5 Given a .specific project, drawing equipment, and supplies, draw a laboratory

project plan. Straight lines, circles, and curves must be drawn in thick, :nedium,
and thin widths with a distinct contrast in line weight between cach. All lines
must be clean, dense,.black, -and-uniformn.

SELECTED ENABLING OBJECTIVES

E5.5.1 Select the correct sheet size, scale, and spacing of views. ’
E5.5.2 Prepare the orthographic views of the project.

E5.5.3 Prepare a pictorial view of the project.

E5.54 Dimension the drawings.

E5.5.5 Check the plan for accuracy.

CRITERION-REFERENCED MEASURE ‘

C5.5 Laborafory project plan drawn, using straight lines, circles, and curves in thick,
medium, and thin widths and showing distinct line weight between each.

Q 7'0 - . - e




SELECTED INSTRUCTIONAL ACTIVITIES

1. Have the student describe the procedures to use in drawing a laboratory project plan
(E5.5.1-E5.5.5).

Select a plan applicable to the interest and experiences of the individual student
(E5.5.1-E5.5.5).

Observe the student and provide guidance when needed (E5.5.1-E5.5.5).

Have students look at completed laboratory project plans of former students (E5.5.5).

SELECTED TOOLS AND MATERIALS

Drafting equipment and supplies

SELECTED AUDIOVISUAL MATERIALS

Transparencies: Basic Drafting: Book Two. M‘d-America Vocational Curriculum
Consortium.

ABC's of Drafting. DCA Educational Products.

SELECTED REFERENCES

Basic Drafting: -Book Two. Mid-America Vocational Curriculum Consortium. -
Madern Agricultural Mechanics, Chapter 1. Wakeman.

Technical Woodworking, Unit 6. Groneman and Glazener.

Working in Agricultural Mechanics, Chapters & and 6. Shinn ard Weston.
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DUTY AREA

6. IDENTIFYING METALS

TASKS/COMPETENCIES

6.1
6.2
6.3
6.4
6.5

Identify metals by physical properties
Identify metals by spark test

Identify metals by chip test

Identify metals by magnetic test

Identify metals by acid test
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- DUTY AREA PROGRAM
6. IDENTIFYING METALS AGRICULTURAL SCIENCE AND
MECHANICS
TASK/COMPETENCY COURSE
6.1 ldentify metals by physical Agricultural Science and
properties Mechanics I {3006)

6.1

PERFORMANCE OBJECTIVE

Pé.1 Given resource matetials and several sanples of inetal, identify metals by
physical properties with 100% accuracy according to the guidelines of the
instructor.

SELECTED ENABLING OBJECTIVES

E6.1.1  Locate information on the physical properties of metals.

E6.1.2 Describe the surface finish, color, and texture of metals that can be observed by
the eye.

E6.1.3 Identify the physical properties of metals from samples.

CRITERION-REFERENCED MEASURE

Ce.1 Metals -identified by physical properties with 100% accuracy, according to
instructor's guidelines.

70
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SELECTED INSTRUCTIONAL ACTIVITIES 77

1. lllustrate through examples and charts how the physical properties of metals can be '
‘ observed (E6.1.1-E6.1.3). -

2. Have students locatg different types of metal in the labora tory (E6.1.2, E6.1.3).

SELECTED TOOLS AND MATERIALS

Metal identification chart ( Modern Agricultural Mechanics, pp. 84-85. Wakeman)

Metal samples: aluminum tin medium-carbon steel
magnesium silver high-carbon steel
brass stainless steel tool steel
copper cast iron
lead low-carbon steel

SELECTED AUDIOVISUAL MATERIALS

None identified

- SELECTED REFERENCES

Identifying-and Selecting Metal for Fabrication (LAP). Virginia Vocational Curriculum
Center.

* Mechanics in Agriculture, pp. 255-257. Phipps.
Modern Agricultural Mechanics, Chapter 4, Wakeman,
Working in Agricultural Mechanics, Chapter 10. Shinn and Weston.

Working in Agricultural Mechanics: Activity Guide and Project Plan Bock, Unit IV. Shinn {
and Weston.
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DUTY AREA PROGRAM |
6. I1IDENTIFYING METALS AGRICULTURAL SCIENCE AND .
) MECHANICS
f TASK/COMPETENCY COURSE
6.2 Identify metals by spark test Agricultural Science and

Mechanics I (8006)

602

PERFORMANCE OBJECTIVE

P6.2 Given samples of metal and a grinder, identify metals with 90%: accuracy by
spark test according to the guidelines of the instructor.

SELECTED ENABLING OBJECTIVES

E6.2.1 Locate a source of information on performing the spark test. ‘
E6.2.. Identify the color and t:pe of spark.
E6.2.3 Grind the metal and match the proper category of sparks (cast iron, stainless

steel, high carbon steel and tool steel, medium carbon steel, or low-carbon steel)
with those on spark chart.

CRITERION-REFERENCED MEASURE

Cé.2 Metals iduntified by spark test with 90% accuracy, according to instructor's
guiaelines.

8
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SELECTED INSTRUCTIONAL ACTIVITIES 7 |

.. Describe the color and types of sparks through the use of a chart and a demonstration
(E602'1"E6-2'3)-

2. Review grinder safety practices (E6.2.3).

3. Have students bring in pieces of metal to identify by the spark test (E6.2.3).

SELECTED TOOLS AND MATERIALS

Grinder
Metals identification chart ( Modern Agricultural Mechanics, pp. 84-85. Wakeman)
Metal samples: aluminum tin medium~carbon steel
magnesium silver high-carbon steel
brass stainless steel tool steel \
copper cast iron
lead low-carbon steel

SELECTED AUDIOVISUAL MATERIALS

Transparercy: Methods of Identifying Metals, p. 61A, Vocational Trade and Industrial

Education--Welding. Oklahoma State Board of Vocational and Technical
Education. : ’

SELECTED REFERENCES

Identifying and Selecting Metal for Fabrication (LAP). Virginia Vocational Curriculum
Center.

Mechanics in Agriculture, pp. 255-257. Phipps.
Modern Agricultural Mechanics, Chapter 4. Wakeman.
Working in Agricultural Mechanics, Chapter 10. Shinn and Weston.

Working in Agricultura: Mechanics: Activity Guide and Project Plan Book, Unit IV. Shinn
and Weston.
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' s ---Application----see-aee--.
DUTY AREA -~ PROGRAM
6. IDENTIFYING METALS AGRICULTURAL SCIENCE AND
MECHANICS
TASK/COMPETENCY COURSE
6.3 Identify metals by chip test Agricultural Science and

Mecchanics T (8006)

6.3

PERFORMANCE OBJECTIVE

P6.3 Given samples of metal, a chisel, and hammer, identity metais by chip test with
20% accuracy according to the description listed on Figure 4-1 \Wakeman).

SELECTED ENABLING OBJECTIVES

E6.3.1 Locate a source of information on performing the chip test. ‘ ;

E6.3.2 Chip metal with hammer and chisel.

£6.3.3 Compare the chips obtained to the description on the chart (Figure 4-1,
Wakeman).

E6.3.4 Determine the type of metal.

CRITERION-REFERENCED MEASURE

C6.3 Metals " identified by chip test with 90% accuracy, according to descriptions
listed on Figure 4-1 (Wakeman).

Q 82




SELECTED INSTRUCTIONAL ACTIVITIES 81

1. Demonstrate and havé students identify metals by .chipping with a chisel (E6.3.1-
E6.3.4).

2. 'Review applicable safety practices (E6.3.2).

3. Have students bring in pieces of metal to identify by the chip test (E6.3.1-E6.3.4).

SELECTED TOOLS AND MATERIALS

Moderr; Agricultural Mechanics, Figure 4-1. Wakeman.

Hammer

£old chisel

Metal samples: aluminum tin medium-carbon steel
magnesium silver nigh-carbon steel
brass stainless steel tool steel
copper cast iron
lead low-carbon steel

SELECTED AUDIOVISUAL MATERIALS

Transparency:  Methods of Identifying Metals, p. 61A, Vocational Trade and Industrial
Education--Welding. Oklahoma State Board of Vocational and Technical
Education.

SELECTED REFERENCES

Identifying and Selecting Metal for Fabrication (LAP). Virginia Vocational Curriculum
Center.

Mechanics in Agriculture, pp. 255-257. Phipps.

Modern Agricultural Mechanics, Chapter 4. Wakeman.

Working in Agricultural Mechanics, Chapter 10. Shinn and Weston.

Working in Agricultural Mechanicss Activity Guide #nd Project Plan Book, Unit IV. Shinn
and Weston.

X
o

6.3
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DUTY AREA PROGRAM
6

VT T 1) —

. IDENTIFYING METALS AGRICULTURAL SCIENCE AND

MECHANICS

TASK/COMPETENCY COURSE

6.4 Idenﬁfy metals by ) Agricultural Science and
magnetic test ' Mechanics I (8006)

6.4

PERFORMANCE OBJECTIVE

Pé6.4

Given samples of metal and a magnet, identify metals by using the magnet with
100% accuracy, according to thz description listed on Figure 4-1 (Wakeman).

SELECTELC =NABLING OBJECTIVES

E6.4.1

56.4 .2

E664.3

Difierentiate between magnetic and non-magnetic metais.

Touch a magnet to a piece of metal and determine if it is magnetic or non-
magnetic.

Identify the category (magnetic or non-magnetic) to which the metals belong.

CRITERION-REFERENCED MEASURE

Cé6.4

Metals identified by magnetic test with 100% accuracy, according to description
listed on Eigure 4-1 (Wakeman).




9

SELECTED INSTRUCTIONAL ACTIVITIES 83

l. Have students classify samples of metals as magnetic or non-magnetic (E6.4.1-
E6.4.3).

2. Have students identify metals at home that are magnetic and non-magnetic (E6.4.]~
E6.#.3).

SELECTED TOOLS AND MATERIALS

Metal identification chart ( Modern Agricultural Mechanics, pp. 84-85. Wakeman.)
Magnet )

Metal samples: aluminum tin medium-carbon steel
magnesium silver high-carbon steel
brass ¢tainless steel tool steel
copper cast iron
lead low-carbon steel

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

identifying and Selecting Metal for Fabrication (LAP). Virginia Vocational Curriculum

Center.
Mechanics in Agriculture, pp. 255-257. Phipps.

Modern Agricultural Mechanics, Chapter 4. Wal_man.

Working in Agricultural Mechanics, Chapter 10. Shinn and Weston.

Working in Agricultural Mechanics: Activity Guide and Project Plan Book, UnitIV. Shinn

and Weston.
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' Application--------------
DUTY AREA PROGRAM
6. IDENTIFYING METALS AGRICULTURAL SCIENCE AND .
MECHANICS

TASK/COMPETENCY COURSE

6.5 ldentify metals by Agricultural Science and °

acid test Mechanics I (8006)

PERFORMANCE OBJECTIVE

Pe6.5

SELECTED ENABLING OBJECTIVES

56.5.1

5635 IZ

E6.5.3

.CRITERION-REFERENCED MEASURE

Cé.5

6.5

Given samples of metal and a cup of vinegar, identify metals by acid test with
100% accuracy.

List the metals that will react to vinegar. '

Place a small amount of vine
reaction is obtained.

gar on a sample of metal and determine if a

Identify the category to which each metai belongs.

\

|

|

\

4
Metals-identified by acid test \a;ith 100% accuracy.

¢




SELECTED INSTRUCTIONAL ACTIVITIES 85

1. Explain what causes metal to react to acid (E6.5.1).

2. Have students determine metals to which vinegar reacts (E6.5.1-E6.5.3).

SELECTED TOOLS AND MATERIALS

Mezal identification chart { Modern Agricultural Mechanics, pp. 84-85. Wakeman.)
Vinegar or acetic acid

Metal samples: aluminum tin medium-carbon steel
magnesium silver high-carbon steel
brass stainless steel tool steel
copper cast iron
lead low-carbon steel

SELECTED AUDIOVISUAL MATERIALS

None identified

" SELECTED REFERENCES

Identifying and Selecting Metal for Fabrication (LAP). Virginia Vocational Curriculum

Center.
Mechanics in Agriculture, pp. 255-257. Phipps.

Modern Agricultural Mechanics, Chapter 4. Wakeman.

Working in Agricultural Mechanics, Chapter 10. Shinn and Weston.

Working in Agricultural Mechanics: Activity Guide and Project Plan Book, Unit IV. Shiin

and Weston.

" N




DUTY AREA

7. PERFORMING HOT METALWORKING OPERATIONS

TASKS/COMPETENCIES

7.1
7.2
7.3
7.4

7.6
7.7
7'8

Interpret hot metalworking plans

Identify hot metalworking tools, equipment, and supplies
Heat metal

Anneal ferrous metal

Harden ferrous metal

Temper ferrous metal

Shape metal

Construct an approved hot metalworking project

87
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Application---=-v-vee----

DUTY AREA ' PROGRAM
7.  PERFORMING HOT METALWORKING AGRICULTURAL SCIENCE AND .

OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
7.1 Interpret hot metalworking Agricultural Science and

plans Mechanics I (3006)

7.1

PERFORMANCE OBJECTIVE

P7.1  Given hot metalworking plans, interpret the .lans with 96% accuracy by identifying
views, dimensions, lines, abbreviations, and symbols used on the plan and by
identifying-needed tools and materiais.

SELECTED ENABLING OBJECTIVES

£7.1.1 Identify views, dimensions, abbreviations, and symbols used. °
E7.1.2 Identify tools and materials needed.

E7.1.3 Identify skills needed to complete project.

E7.1.4 Estimate cost of project.

E7.1.5 Estimate time to complete project.

CRITERION-REFERENCED MEASURE

C7.1 hot metalworking plans interpreted with 90% accuracy, including identification of'
views, dimensions, lines, abbreviations, symbols, and necessary todls and materials.

8(\
. -_,'




SELECTED INSTRUCTIONAL ACTIVITIES 89

l. Review drawing and sketching competencies needed for agticultural mechanics
(E7.1.3).

2. Have students identify selected information from plans (E7.1.1, E7.1.2).

3. Have students prepare a bill of materials from the hot metalworking plans (E7.1.4).

SELECTED TOOLS AND MATERIALS :

Hot metalworking plans

Assignment sheet #1--Read and Interpret a Drawing, pp. 19F-22F, Vocational
Agricultural I--A Curriculum Guide. Oklahoma State Board of Vocational and N
Technical Education. ’

SELECTED AUDIOVISUAL MATERIALS

Transparency: Types of Dimensions on a Drawing, p. 11F, Vocational Agriculture II--A
Curriculum Guide. Oklahoma State Board of Vocational and Techni-
cal Education.

- SELECTED REFERENCES

Modern Agricultural Mechanics, pp. 21-23. Wakeman
Vocational Agriculture II--A Curriculum Guide, Section F, Unit I. Oklahoma State
Board of Vocational and Technical Education.
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DUTY AREA . PROGRAM
7. PERFORMING HOT METALWORKING AGRICULTURAL SCTIENCE AND ‘

OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
7.2 ldentify hot metalworking tools, Agricultural Science and

equipment, and supplies Mechanics I (8006)

7.2 B

PERFORMANCE OBJECTIVE

P7.2  Given hot metalworking tools, equipment and supplies, identify with 90% accuracy
the tools, equipment, and supplies on a written or oral quiz.

SELECTED ENABLING OBJECTIVES

E7.2.]1 Select tools, equipment, and supplies used in hot metalworking, .

E7.2.2 Describe the uses of hot metalworking tools, equipment, and supplies.

CRITERION-REFERENCED MEASURE ‘

C7.2. 'Hot metalworking toc!s, equipment, and supplies identified with 90% accuracy on
a written or oral quiz.

[~
&)
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SELECTED INSTRUCTIONAL ACTIVITIES

l. Demonstrate and describe the uses of hot metalworking tools, equipment, and
supplies (E7.2.1, E7.2.2).

2. Have students identify hot metalworking tools, equipment, and supplies (E7.2.1,
E70202)0

3. Have students use hot metalworking tools (E7.2.1, E7.2.2).

SELECTED TOOLS AND MATERIALS

Small steel square Sledge Cold cutter

Hardy Rivet tongs Hot cutter

Tuller Bolt tungs Blacksmith's hammer
Swage Straight lip tongs * Sand

Flatter Round punch Vermiculite

T-bevel Square punch Water

Heat treatment chart Heat sources

Tool identification kit (Interstate)

SELECTED AUDIOVISUAL MATERIALS

’f'ransparencies: Shop Tool Identification, University of Illinois.
Film:  Hand Tools for Metal Work (48912). Virginia Department of Educ»tion.

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 15. Phipps.
Modern Agricultural Me chanics, Chapter 5. Wakeman.
Working In Agricultural Mechanics, Chapter 14. Shinn and Weston,

91

Working in Agricultural Mechanics: Activity Guide and Project Plan Book, Unit IV. Shinn

and Weston.
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DUTY AREA PROGRAM
7. PERFORMING HOT METALWORKING ~ AGRICULTURAL SCIENCE AND ’ |
OPERATIONS MECHANICS

TASK/COMPETENCY COURSE

7.3 Heat metal Agricultural Science and

‘Mechianics [ (8006)

7.3

PERFORMANCE OBJECTIVE

P7.3

Given metal and a heat source, heat metal to the specifications gisen by the
instructor.

SELECTED ENABLING OBJECTIVES

E7.3.1
E7.3.2
E7.3.3
E7.3.4
E7.3.5
E7.3.6
E7.3.7

CRITERION-REFERENCED MEASURE

C7.3

Identify sources of heat. .

Identify the parts and components of each heat source available.
Compare the qualities of each heat source.

Select the appropriate heat source for a given job.

Identify safety practices to follow for each heat source.

Explain how to operate each source of heat.

Demonstrate the proper use of each heat source.

Metal heated according to instructor specifications.

29




SELECTED INSTRUCTIONAL ACTIVITIES

®

Have students read and study each heat source available in the laboratory (E7.3.1-
E7.3.3).

Give .a demonstration, audiovisual presentation, and/or written materials on each
heat source as it applies to specific tasks (E7.3.1-E7.3.7)

Have each student pass a test on the safety and use of each heat source (E7.3.5-
E70307).

Have each student demonstrate the proper use of each heat source (E7.3.7).

SELECTED TOOLS AND MATERIALS

All available sources of heat
Hot'metalworking tools
Metal to heat

.C(
;

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 15. Phipps.
Modern Agricultural Mechanics, Chapter 5. Wakeman.

Working in Agricultural Mechanics, Chapter 14. Shinn and Weston.

7.3
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DUTY AREA

7. PERFORMING HOT METALWORKING
OPERATIONS

TASK/COMPETENCY

7.4 Anneal ferrous metal

PROGRAM

AGRICULTURAL SCIENCE AND
MECHANICS

COURSE

Agricultural Science and

Applications=--=e-ee-«

Mechanics I (8006)

7.4

PERFORMANCE OBJECTIVE

P7.4

‘Given ferrous metal and hot metalworking tools, equipment, and supplies, anneal
ferrous metal. The metal must be soft with no evidence of overheating damage.

SELECTED ENABLING OBJECTIVES

Heat metal to proper temperature in a furnace or with other heat sources.

E7.4.1 Identify ferrous metal (Duty Area 6).
E7.4.2  Define anneal.

E7.4.3 Identify temperature of metal by color.
E7.4.4 Describe the annealing process.

E7.4.5 Identify safety practices to follow.
E7.4.6 Select the source of heat.

E7.4.7

E7.4.8 Place metal in vermiculite or sand.
E7.4.9 File metal to determine if it is soft.

CRITERION-REFERENCED MEASURE

C7.4

Ferrous metal annealed, metal soft, with no evidence of overheating damage.

g b
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SELECTED INSTRUCTIONAL ACTIVITIES

1. Reifer to Duty Area 6 for identifying ferrous metal (E7.4.1).

2. Demonstrate and explain the annealing process, giving examples of annealing
different types of ferrous metal (E7.4.2-E7.4.9).

3. Have students complete safety instruction and test knowledge on hot metalworking
(E7.4.5).

4 Have students practice the procedure until proficient (E7.4.2-E7.4.9).

SELECTED TOOLS AND MATERIALS

Container of pour-type vermiculite or sand
Hot metalworking tools

Heat treatment color chart

Heat source

Metal for anneaiing

SELECTED AUDIOVISUAL MATERIALS

Film: Forge and Ornamental Iron (82609). Virginia Department of Education.

SELECTED REFERENCES

Modern Agricultural Mechanics, Chapter 5. Wakeman.
Working in Agricultural Mechanics, Chapter 14. Shinn and Weston.

-t
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DUTY AREA PROGRAM

7.. -PERFORMING HOT METALWORKING AGRICULTURAL SCIENCE AND

OPERATIONS : _ MECHANICS
TASK/COMPETENCY COURSE
7.5 Harden ferrous metal Agricultural Science and

Mechanics I (8006)

E7.5.8 Cool metal in warm watelj.

7.5

PERFORMANCE OBJECTIVE

P7.5 Given ferrous metal and hot metalworking tools, equipment, and supplies, harden
ferrous metal. The metal must be hard with no evidence of overheating danage.

SELECTED ENABLING OBJECTIVES

E7.5.1 Identify ferrous.metal (Duty Area 6).
E7.5.2 Define hardness:

E7.5.3 Identify temperatures of metal by-color.
E7.5.4 Describe-thethardening process.

E£7.5.5 Identify safety practices to follow.
E7.5.6 Select the source of heat.

E7.5.7 Heatmetal to proper temperature in a furnace or with other heat sources.

£7.5.9 File metal to determine if it is hard.

CRITERION-REFERENCED MEASURE

C7.5 Ferrous metal hardened with no evidence of overheating damage.

37




SELECTED INSTRUCTIONAL ACTIVITIES

1. Refer-to fDu‘ty Area 6 for identifying ferrous metal (E7.5.1).
2. Demonstrate the hardening process (E7.5.2-E7.5.9).
3. Explain the chemical procesé of hardening steel (E7.5.2-E7.5.9).

4. Present safety instruction and test students on their knowledge of using hot
metalworking tools and equipment (E7.5.5).

5. Have students practice the procedure until proficient (E7.5.2-E7.5.9).

SELECTED TOOLS AND MATERIALS

Container 6f warm water
Hot metalworking tools
Heat treatment color chart
Heat source

Metal for hardening

SELECTED AUDIOVISUAL MATERIALS

Film: Forge and Ornamental Iron (82609). Virginia Department of Education.

-~ SELECTED REFERENCES

Modern Agricultural Mechanics, Chapter 5. Wakeman.
Working in.Agricultural Mechanics, Chapter 14. ‘Shinn and Weston.

W0
<D
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DUTY AREA PROGRAM
7. ~ PERFORMING HOT METALWORKING ~ AGRICULTURAL SCIENCE AND
‘OPERATIONS MECHANICS

"TASK/COMPETENCY COURSE

7.6 Temper ferrous metal Agricultural Science and
Mechanics I (8006)

, 7.6
PERFORMANCE OBJECTIVE

7.6 Given ferrous metal and hot metalworking tools, equipment, and supplies, temper

ferrous metal. The metal must be the desired hardness and toughness as .

indicated by instructor's specifications.

SELECTED ENABLING OBJECTIVES

E7.6.1 Identify ferrous:metal (Duty Area 6)

E7.6.2 Define temper.

E7.6.3 Identify temperature of metal by color.

E7.6.4 Describe the tempering process.

E7.6.5 Identify satety practices to follow.

E7.6.6 Harden.the metal in a furrace or by using other heat sources (see Task 7.5).
E7.6.7 Reheat the metal o the proper temperature.

Cool the metal slowly, or quench in warm water.

CRITERION-REFERENCED MEASURE

C7.6 Ferrous. metal tempered to desired hardness and toughness of instructor's
. specifications.. )

L ¥
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SELECTED INSTRUCTIONAL ACTIVITIES 9

l. Refer to Duty Area 6 for identifying ferrous metdl (E7.6.1)

‘ 2. Demonstrate the tempering process. Use a cold chisel to illustrate the various stages
of heat treatment!(E7.6.2-E7.6.3).

3. Explain the chemical process of tempering steel (E7.6.4, E7.6.6-E7.6.8).

4. Verify that students have received and: passed a test on safety instruction in hot
metal work (E7.6.5).

5. Have students teinper metal projects (E7.6.1-E7.6.8).

SELECTED TOOLS AND MATERIALS

Container-of dry sand

Hot metalworkmv tools
Heat treatment color chart
Heat'sourze

‘Metal for‘tempering

SELECTED AUDIOVISUAL MATERIALS

Film: Forge and Ornamental Iron (82609). Virginia Department of Education,

.. SELECTED REFERENCES
-~— S Modern»Agncultural Mechanics; ‘Chaptér-5. ‘Wakeman.

Workxng in Agricultural Mechanics, Chapter 14. Shinn and Weston.
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DUTY AREA PROGRAM
7.

Application=------ T—

"ERFORMING HOT METALWORKING AGRICULTURAL SCIENCE AND
OPERATIONS MECHANICS

TASK/COMPETENCY COURSE

- 7.7 Shape metél Agricultural Science and

Mechanics I (8006)

7.7

PERFORMANCE OBJECTIVE

P7.7

Given plans with specifications, metal, hot metalworking tools, equipment, and
supplies, shape métal. The metal must conform to the conditions and tolerances
in-the specifications.

SELECTED ENABLING OBJECTIVES

E7.7.1

E7.7.2
E7.7.3

E7.7.4

E7.7.5
E7.7.6
E7.7.7

E7.7.8

E7.7.9

Interpret the specifications and plans.
Identify the type and quality of metal to use.
Select the proper tools, equipment; and supplies.

Describe how to shape (bend, twist, cut, square, draw-out, upset, and punch)
metal.

Determine the heat treatment requirement.
Identify safety practices to follow.

Select the source of heat.
4

Heat metal to the correct temperature.

Verify the correctness of measurements.

CRITERION-REFERENCED MEASURE

C7.7

Metal shaped, conforming to the conditions and tolerances in the specifications.

101
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SELECTED INSTRUCTIONAL ACTIVITIES

1. -Refer to Task 7.% for interpretation of plans (E7.7.1).

2. Refer to Duty Area 6 for identification of metals (E7.7.2).
3. Demé}mstrate and have students practice shaping metal (E7.7.3:E7.7.8).
4. Verify that students have received and passed safety instruction in hot metal work

(E7.7.¢€).
5. Have students shape metal projects (E7.7.1-E7.7.9).

‘6. Have students verify measurements (E7.7.9).

'SELE‘CTED TOOLS AND MATERIALS

Hot meétiilworking tools, equipment, and supplies
Heat source

-Plans and specifications

Metal for bending

SELECTED AUDIOVISUAL MATERIALS

?ilmstrip: ‘Bench Metalwork Seriés--Bending and Shaping. Bergw all Productions, Inc.

SELECTED REFERENCES

'Lébéra;fc;gx Safety Handbook, p. 16-17. Virginia Department of Education.
Mechanics in Agriculture, Chapter 15. Phipps.
Modern Agricultural Mechanics, Chapter 5. Wakeman.

Working-in Agricultural Mechanics, Chapter 14. Shinn and Weston,

no
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DUTY AREA PROGRAM

Application----=--s-n--- -

7. PERFORMINGHOT METALWORKING AGRICULTURAL SCIENCE AND

OPERATIONS MECHANICS
TASK/COMPETENCY .COURSE
7.8 Construct an approved hot . Agricultural'Science and
‘metalworking project Mechanics I (8006)
- 7.8

P7.8

PERFORMANCE OBJECTIVE

Given an assignment to éonstruct a hot metalworking project, project metal, hot
metalworking tools, equipment, and supplies, .construct an approved hot
metalworking project. Project must.be approved by the instructor and.conform
to the plans and specifications.

SELECTED ENABLING OBJECTIVES

E7.8.1
E7.8.2
E7.8.3

E7.8.4

E7.8.5
E7.8.6
E7.8.7

Select or-draw a plan for a‘hot metal project.

Interpret hot metalworking plans (Task 7.1).

Select the proper tools, equipment; and supplies.

Estimate the cost and time to complete the projett.

Describe thé"types of hot metalworking operations to be useq.
Identify the safety practices tp follow.

Verify the corréctness of measurements.

CRITERION-REFERENCED MEASURE

C7.8.

Instructor-approved hot metalworking :project constructed, conforming to plans
and specifications.
103
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' SELECTED INSTRUCTIONAL ACTIVITIES

1. Review drawing and- :sketching competencies needed for agric ~tural mechanics

(E7.8.1, E7.8.2).
2. Have students list tools and materials needed (E7.8.3).

3., Have students describe procedures to-use’(E7.8:3; E7.8.4).

4 Verify that students have passed a safety test and are able to perform th:e required

competencies (E7.8.5-E7.8.6)).

5. Plan metalworking projects to coincide with students' ‘supervised occupational

experience programs (E7.8.1-E7.8.7).

6. Observe and.provide assistance when needed (E7.8.1-E7.8.7).

SELECTED TOOLS AND: MATERIALS

Hot metalworking tools,"equipment, and supplies
Metal (as required by plans)
Heat source

SELECTED AUDIOVISUAL MATERIALS

‘None identified

SELECTED REFERENCES
Agricultural Mechanics Plans. Hobar.
Mechanics in Agriculture, *Chapter 15. Phipps.

Modern Agricultural Mechanics, Chapter 5. Wakeman.

Working in Agicqltural Mechanics, Chapter 14. Shinn and Weston.

7.8
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DUTY AREA

8. RECONDITIONING AGRICULTURAL TOOLS

TASKS/COMPETENCIES

3.1

Interpret tool-fitting plans

Identify and select tools, egp.ipment, and supplies for t’ool fitting
Make a tool-fitting template

Use the grinder to sharpen tools

Clean and preserve tools

Fit tdols with handles

Recondition an agricultural mechanic tool

105
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) Application
DUTY AREA ' PROGRAM

8. RECONDITIONING AGRICULTURAL AGRICULTURAL SCIENCE AND.
TOOLS MECHANICS

TASK/COMPETENCY COURSE

8.1 “Interpret tool-fitting plans Agricultural Science and
Mechanics I (8006)

8.1

PERFORMANCE OBJECTIVE

P8.1 Given tool-fitting plans for reconditioniigia tool, interpret :the tool-fitting plans
with 90% accuracy. by identifying views, dimensions, lines, abbreviations, and-
symbols used on the plan, identifying needed tools and materials, and estimating
time and cost,

SELECTED ENABLING OBJECTIVES

E8.1.1 Identify views, dimensions, lines, abbreviations,.and symbols used on the plans. ‘ ‘
E3.1.2 Identify tools and materials needed for the project.

E8.1.3 Estimate cost of reconditioning.

E8.1.4 Identify skills needed to recondition tools.

E8.1.5 Estimate time to complete.

CRITERION-REFERENCED MEASURE

Cs.1 Tool-fitting plans interpreted by identifying with 90% accuracy the views,
dimensions, iines, abbreviations, and symbols used on the plan, identifying needed
tools and materials, and estimating time and cost.

108




SELECTED INSTRUCTIONAL ACTIVITIES 107

1. Display reconditicned tools with plans used (E8.1.1, E8.1.2).

‘A 2. Review -drawing and sketching competencies needed for agricultural mechanics
(E8.1.1). .

3. Have students identify selected information from plans (E8.1.1, E8.1.2).
4. Have students identify the tools, materials, and skills needed (E8.1.2-E8.1.4).

J. Have students estimate cost and time required to recondition a tool (E8.1.3, E8.1.5).

. SELECTED TOOLS AND MATERIALS

Tool-fitting plans
\Assignment sheet #1--Read and Interpret a Drawing, pp. 19F - 22F, Vocational

Agriculture II--A Curriculum Guide. Oklahoma State Board of Vocational and

Technical Education.

SELECTED AUDIOVISUAL MATERIALS

Transparency: Types 0f Dimensions on a Drawing, p. 11-F, Vocational Agriculture lI--A
Curriculuin Guide. Oklahoma State Board of Vocational and
Technical Education:

SELECTED REFERENCES

Modern Agricultural Mechanics pp. 21-23. Wakeman.
Vocational Agriculture II--A Cursiculum Guide, Section F, Unit L. Oklahoma State Board
of Yocational and Technical Education.
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DUTY AREA | PROGRAM :

§. RECONDITIONING AGRICULTURAL AGRICULTURAL SCIENCE AND ' '
TOOLS ~ MECHANICS -

TASK/COMPETENCY COURSE

8.2 Identify-and select tools, . Agricultural Science and |
equipment, and sipplids for Mechanics I (8006) ‘

tool fitting.

3.2

PERFORMANCE OBJECTIVE

P8.2 Given selected agricultural tools needing reconditioning, identify and select with
90% accuracy the tools, equipment, and supplies needed for tool fitting,

SELECTED ENABLING ‘OBJECTIVES

E8.2.1 Identify and select the correct sizes and types of tools, equipinent, and supplies. .Q

E3.2.2 Describe the desirable qualities of tools, equipment, and supplies needed for tool ™
fitting. =

CRITERION-REFERENCED MEASURE

© C8.2 Tools, equipment, and supplies needed for tool fitting identified and selected
with 90% accuracy.

"o
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SELECTED INSTRUCTIONAL ACTIVITIES

1. Demonstrate-the correct tools, equipment, and supplies needed (E8.2.1).

‘ 2. Have students describe the desirable qualities-of tools, equipment, and supplies for
) tool fitting (E3.2.2)

- SELECTED TOOLS AND MATERIALS

Tool.grinder Files
Tool"template

Oilstone

-Oil

Try-square

SELECTED AUDIOVISUAL MATERIALS

Slides: Fundamental Skill Development:Guide. Caterpillar Tractor Co.

- SELECTED REFERENCES

Mechanics in Agriculture, Chapter 5. Phipps.
= Modern Agricultural Mechanics, Chapter 3. Wakeman.
- Shop Tools and Procedures.: Ohio Curriculuin Materials Service.

Working in Agricultural Mechanié¢s, Unit VII. Shinn and Weston.

Lok o
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——-Application-----eees---
DUTY AREA PROGRAM
8. RECONDITIONING AGRICULTURAL AGRICULTURAL SCIENCE AND ‘
TOOLS . MECHANICS ~;
) TASK/COMPETENCY COURSE
‘8.3 Make a tool-fitting template Agricultural Science and ‘

Mechanics I (8006) o

8.3

PERFORMANCE OBJECTIVE

P8.3 Given adequate supplies and equipment, make a tool-fitting template. The
angles of the template must match the accuracy of the template used as a gu'de
and must be free from burrs, jagged edges, slivers, and runouts.

' SELECTED ENABLING OBJECTIVES

E8.3.1 ’Select the tools, equipment, and supplies. ‘ S
E8.3.2 Identify the safety practices to follow.

E8.3.3 Draw or trace the angles on the template.
E8.3.4 Cut the proper angles.

E8.3.5 Verify the corrections of the angles.

E8.3.6 Deburr the edges of the angles.

E8.3.7 Stamp the appropriate angles on the-template.

E8.3.8 Apply a finish or preservative, if hecessary.

CRlTERION-REFERENCED MEASURE

C8:3 Tool-fitting template made, matching the quality of the template used as a guide i
and free of burrs, jagged edges, slivers, and runouts.
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SELECTED INSTRUCTIONAL ACTIVITIES | 11

1. List the advantages of using a-tool-fitting template (E8.3.1-E8.3.8).
‘ 2. Demonstrate and have students make a template (E8.3.1-E8.3.8).

3. Have the students observe the work of a sheet metal worker, if one is available
(E803ol"’58.308);

"
Y

SELECTED TOOLS AND MATERIALS

Sheet metal or tin Combination square

‘Scratch awl. T-bevel or protractor

Snips Steel lettered and numbered stamps
Preservative

Template

— SELECTED AUDIOVISUAL MATERIALS

Filmstrips: Sheet Metal Fabrication. Hobar.
Transparencies: Sheet Metal Hand Tools. Hobar.

SELECTED REFERENCES

Modern Agricultural Mechanics,. Chapter 3. Wakeman.

e
e
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DUTY AREA PROGRAM

Application------==-e----

8. RECONDITIONING ~A¢RICULTURAL AGRICULTURAL SCiENCE AND .
TOOLS: MECHANICS
TASK/COMPETENCY COURSE ‘
- 84 Use the grinder to sharpen Agricultural Science-and J
“tools - ‘Mechanics T(8006) )
= 8.4

P8.4

PERFORMANCE OBJECTIVE

Given dull tools and a grinder, use the grinder to sharpen tools. All safety

\precautions must.be observed. Tools must be ground to the proper angle, show a

single grinding mark on each-bevel, and show no-evidence of overheating.

SELECTED ENABLING OBJECTIVES

E8.4.1
E8.4.2
E8.4.3
‘E8.4.4

E8.4.5

E8.4.6
58.#.7

CRITERION-REFERENCED MEASURE

C8.%4

'\Z

Grindef used to sharpen tools, all safety precautions observed, tools ground to

proper angle, showing a single grinding mark on each bevel and no evidence of
overheating.

Describe the safety practices to follow.

Attach and aligr"n toolrest and-tongue guard.

Select the proper wheel for thg job.

Inspect the grinding wheel for damage and proper operation.
Observe safety precautions.

Dress and true the grinding wheel.

Describe the procedures to sharpen different types of agricultural tools.

1i2




SELECTED INSTRUCTIONAL ACTIVITIES

l.  Demonstrate the proper adjustment and use of the grinder (E8.4.1-E8.4.7).
2. Have students score 100% on a safety test for a grinder (E8.4.1 » E8.4.5),

3. 'Have students bring in tools and sharpen them on the grinder (E8.4.1-E8.4.7).

SELECTED TOOLS AND MATERIALS

Grinder Combination square
Dull tools

Oilstone

Template

SELECTED AUDIOVISUAL MATERIALS

Slides: School Shop Safety. AAVIM.

' SELECTED REFERENCES

Machine Shop, P.O. #72. V-TECS.

Mechanics in Agriculture, Chapter 5. Phipps.
Modern Agricultural-Mechanics, Chapter 3. Wakeman.
Occupational Safety and Health in Vocational Education, p. 135. National Institute for

Occupational Safety and Health.
Shop Tools and Procedures. -Ohio Curriculum Materials.
VWorking in Agricultural Mechanics, Unit VII. Shinn and Weston.

1%3
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DUTY AREA PROGRAM
3. RECONDITIONING AGRICULTURAL AGRICULTURAL SCIENCE AND
TOOLS - MECHANICS
TASK/COMPETENCY COURSE
‘8.5 Clean-and preserve tools Agricultural Science and

Mechanics I-(8006)

— 8-5

PERFORMANCE OBJECTIVE

P8.5 Given supplies and tools to be cleaned and preserved, select the proper supplies
and clean and preserve tools. Tools mist be clean, rust free, and show evidence
-of preservative application.

SELECTED ENABLING OBJECTIVES

E8.5.1 Identify the composition of tools.

E8.5.2 Select the correat materia. i proreduze, 15 use in cleaning and preserving:
tools.

E8.5.3 Clean selected tools

E8.5.4 Preserve tools.

CRITERION-REFERENCED MEASURE

C8.5 . Tools cleaned and preserved using proper supplies, tools clean, rust free, and
showing evidence. of preservative application.
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* ‘SELECTED INSTRUCTIONAL ACTIVITIES

1. Demonstrate the advantages and disadvantages of using different methods and
' materials t6 clean and preserve different types of tools (E8.5.1, E8.5.2).

2. Have students bring in tools to clean and preserve (E8.5.3, E8.5.4).

3. If af)blicable, have students clean and preserve tools used in their supervised
occupational experience programs (E8.5.1-E8.5.4).

SELECTED TOOLS AND MATERIALS

‘Water

600 grit wet or dry silicone carbide paner
Powdered pumice

Qil :

Varnish or other wood finish

Cleaning solvent

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES
Modern Agricultural Mechanics, Chapter 3. Wakeman,

Shop Tools and Procedures. Ohio Curriculum Materials Service.

1 pe
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DUTY AREA

3. 'RECONDITIONING AGRICULTURAL
TOOLS

 TASK/COMPETENCY

. 8.6 Fit tools with handles

8.6

PERFORMANCE OBJECTIVE

messens Application---s-ce--s-e-x
PROGRAM

AGRICULTURAL SCIENCE AND ‘
MECHANICS

COURSE -

Agricultural Science and )
Mechanics I (8006) :‘

P8.6 Given the nécessary equipment, supplies, and tools needing a handle, fit tools
with handles. The balance of the tool will be maintained,.and" the handle will

taper neatly into the eye of the tool.

Y/

SELECTED ENABLING CBJECTIVES

“E8.6.1 Select the necessary tools and supplies.

' é8.6‘.’2 Remove the old handle.

E8.6.3 Recondition the eye, if necassary.
E8.6.4 Fit the new handle.

E8.6.5 Apply finish.

CRITERION-REFERENCED MEASURE

C8.6 Tools fitted with handles, the balance of each tool maintained and the handle ‘

tapered neatly into the eye of the tool.

11g
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' SELECTED INSTRUCTIONAL ACTIVITIES.

1. 'Deéscribe the'advantages and disadvantages of different types of wood used for
handles'(E8.6.1).

2, Show examples of poor choices of wood used'in-handles{E8.6.1).
3. Demonstrate the corre¢t procedure for raplécing handles in toois {E8.6.2-E8.6.4).
% Have students bting in tools to replace handles (E8.6.2-E8.6.4).

5. Demonstrate the types of finishes used on handles, and have students-apply the proper
finish (E8.6.5). ‘ ‘ .

SELECTED TOOLS AND MATERIALS

“Tools needing handles:

axes twist drill bits half-round wWood file metal wedges

hammer wood chisel wallet file

shovels vise: ripsaw pictures depicting poor quality
forks hacksaw ruler wood used in handles
hatchets chain drill chalk or starch

wood rasp punch boiled linseed oil

bit brace cold chisel pine wedgés

SELECTED AUDIOVISUAL MATERIALS

None identified

- SELECTEL REFERENCES

Fundamental Skill Development Guide.r Caterpillar Tractor Co.
‘Mechanics in Agriculture, Chapter 5. Phipps.
Shop Tools and Procedures. Ohio Curriculum Materials Service.

1
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DUTY AREA PROGRAM

o3

Application--~eeseeeeee..

8. RECONDITIONING.AGRICULT@RAL AGRICULTURAL SCIENCE AND
TOOLS . MECHANICS
TASK/COMPETENCY COURSE
8:7' Recondition an.agricuitur-t Agricultural Science and
mechanic tool : Mechanics I (8006)
—= 8.7

PERFORMANCE OBJECTIVE

P8.7 Given the neces;sary equipment, supplies, and tools needing reconditioning,
recondition an agricultural’ mechanic tool. The reconditioned ‘tool must ¢onform
to the specifications given by the instructor.

SELECTED ENABLING OBJECTIVES

E8.7.1 Identify and select the proper tools, equipment, and supplies.
E8.7.2 Estimate the cost and time to complete the.reconditioning,
E8.7.3 Describe the procedures for reconditioning the tool.

E8.7.4 Identify the safety practices to follow.

E8.7.5 Apply preservative to the tool.

CRITERION-REFERENCED MEASURE

C8.7 Agricultural mechanic tool reconditioned according to instructor's specifications.

. 11g
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" SELECTED iNSTRUCTIONAL ACTIVITIES

l. 'Review competencies needed to recondition agricultural mechanic tools (E8.7.1-
" E8745)

2. " Have students list tools, materials, and supplies needed (E8.7.1).
3. Have students describe procedures to use (E8.7.3, E8.7.5).

4. \iérify that students-have passed a safety test and are able to perférm the required:
competencies (E8.7.4, E8.7.5).

5. Have students recondition tools used in their suﬁérvié"éd' occupational experience
programs (E3.7.1-E8.7.5).

SELECTED TOOLS AND MATERIALS

Tool grindei: -
Tool template ;
Oilstone
Qil
Try-<square
Files
- Dull tools
SELECTED AUGDIOVISUAL MATERIALS
Slides: Fundamentals Skill Development Guide. Caterpillar Tractor Co.
SELECTED REFERENCES
Machine’Shop. V-TECS. =
Mechanics in Agriculture, Chapter 5. Phipps. N\ l
- Modern Agricultural Mechanics, Chapter 3. Wakeman. 3

: Shop Tools and Procedures. Ohio Curriculum Materials Service.
¢ o Working in Agricultural Mechanics, Unit VII. Shinn and Weston.




121

DUTY AREA

7. PERFORMING COLD METALWORKING OPERATIONS

TASKS/COMPET=NCIES

i

9.1 _Interpret cold metalworking plans ] :
9.2  Identify cold metalworking tools, equipment, and supplies

9.3  Measure and lay out metal

9.4  Cut metal with a hacksaw

9.5  Cut metal with a cold chisel

9.6 Cut metal with abrasive cut-off wheel or saw

9.7  Operate bolt cutter
9.8  Drill metal with drill press

9.9 * Tap threads

9.10° Cut thizads
9.11 Finish metal with a file ‘

.9.12  Construct an approved cold-metalworking project

‘ 150 ¢
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: ----Application---ees-ceaee-e
I9)UTY AREA PROGRAM

PERFORMING COLD METALWORKING ~ AGRICULTURAL SCIENCE AND
OPERATIONS MECHANICS

TASK/COMPETENCY -  COURSE

9.1 “Interpret cold metalworking . Agricultural Science and
plans Mechanics I (8006)

9.1

PERFORMANCE OBJECTIVE

P.9.1 Given cold metalworking plans, interpret the cold metalworking plans by

identifying views, dimensions, abbreviations, and symbols used on the plans and
by identifying tools and materials needed (all with 90% accuracy).

SELECTED ENABLING OBJECTIVES

E9.1.1  Describe the shape of the object(s) on the plan.
E9.1.2 Identify views, dimensions, lines, abbreviations, and symboils used.

E9.1.3 Identify materials needed to complete the project.

CRITERION-REFERENCED MEASURE

CI.1 Cold metalworking plans interpreted by identifying views, dimensions,
abbreviations, and symbols used o7 the plans and by identifying the tools and
materials needed to complete the project (all with 90% accuracy).

121
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1

SELECTED INSTRUCTIONAL ACTIVITIES

L.

Review drawing and sketching compeiéncies needed in agricultural mechanics
(E9.1.1).

Define .key concepts related to working'drawings (E9.1.1).

Have students examine samples of wotking drawings and describe- their
characteristics-and-use (E9.1.1-E9.1.3),

Have students:prepare a bill of materials from the cold metalworking plans (219.1.3).

SELECTED TOOLS AND MATERIALS

Cold metaiwotking plans.
Assignment sheet #1: Read and Interpret a Drawing, pp. 19F - 22F, Yocational

Agriculture lI--A Curriculum Guide. Oklahoma State Board of Vocational and
Technical Education. ° )

SELECTED AUDIOVISUAL MATERIALS

* Transparency: Types; of Dimensions on a Drawing , p. 11F. Vocational Agriculture Il--A

Curriculum Guide. Oklahoma State Board of Vocational and
Technical Education.

-
.

SELECTED REFERENCES

Modern Agricultural Mechasics, pp. 21-23. Wakeman.
Vocational Agriculture II--A Curriculum Guide, Section F, Unit I. Oklahoma State Board
of ‘Vocational and Technical Education.

3




DUTY AREA PROGRAM
9,

. 9.2 Identifyfold metalworking Agricultural Science and

E9.2.5 ' Identify types of-files.

124
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PERFORMING COLD METALWORKING ~ AGRICU.TURAL SCIENCE AND ‘
OPERATIONS MECHANICS

TASK/COMPETENCY COURSE

tools; equipment, and Mechanics I (8006)
supplies
9.2

PERFORMANCE OB'ECTIVE

P9.2 Given a sélection of cold metalworking tools, equipment, and supplies, identify.
the cold metalworking tools, equipment and supplies’ with 90% accuracy on an
oral or written quiz.

SELECTED ENABLING OBJECTIVES

E9.2.1 Identify devices used in measuring and marking cold metal (hammers, scriber, ’
scratch awl, flat file, soapstone or chalk, punch, compass, dividers, calipers,
micror eter, steel tape, and squares)..

E9.2.2 Identify tools and equipment used for cutting metal (cold chisels, hacksaw, cut-
off ‘wheel, bolt cutter, tinner's snips, metal shears, and-metal band saw):

E9.2.3 Identify tools and equipment used for bending and shaping cold metal (bending
fork and vise). ' '

E9:2.4 Identify tools, equipment, and supplies used in tapping and cutting threads (drill
press, drill bits, cutting fluids, tap wrench, and T-handle).

CRITERION-REFERENCED MEASURE

C9.2 Cold metalworking tools, equipment, and supplies identified with 90% accuracy
on an oral or written quiz..

e
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"SELECTED INSTRUCTIONAL ACTIVITIES

e TSmar =R Y aTe Y ek

I. Display, describe, and demonstrate the uses of cold me talworking tools, equipment,
and supplies (E9.2.1-E9.2.5). :

2. Have students use references to identify the names of cold metalworking tools,

equipment, and supplies (E9.2.1-E9.2.5).

3. Test students' ability to identify tools, equipment, and supplies after actual use
(590201"590205)0

4. Use the Metal Craftsman's Handbook to verify correct definitions and spelling of
terms'(E902.1"E902.5 (]

SELECTED TOOLS AND MATERIALS

Hammers  Dividers Cut-off wheel Drill press
Scriber Calipers Bolt cutter Drill bits
Scratch awl Micrometer Tinner's snipe Cutting oil
Soapstone - Steel tape ‘Metal-shears Tap wrench
Chalk Cold chisels Metal band saw T-handle
Punch Hacksaw Bending fork

Compass Vise )

SELECTED AUDIOVISUAL MATERIALS

Transparency:  Shop Tool Identification. University of Illinois.
Film: Hand Tools for Metal Work (48912). Virginia Department-of Education.

- SELECTEE REFERENCES

Mechanics in Agriculture, Chapter 4. Phipps.
Metal Craftsman's Handbook. AAVIM.

Modern Agricultural Mechanics, Chapter 6. Wakeman.

- Shop Tools and Procedures. Ohio Curriculum Materials Service.

Working in Agricultural Mechanics, Chapters 11-13. Shinn and Weston.

=~
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Application--«esseeeee-.
DUTY AREA | PROGRAM
9. PERFORM COLD METALWORKING AGRICULTURAL SCIENCE AND
OPERATIONS MECHANICS
TASK/COMPETENCY COURSE

9.3 Measure and lay out metal

Agricultural Science and
Mechanics 1 (8006)

9.3

PERFORMANCE OBJECTIVE

E9.3

"Given measuring and layout instructions and- the necessary metal, measure and
lay out metal within a tolerance of *1/32".

SELECTED ENABLING OBJECTIVES

E9.3.1
E9.3.2
E9.3.3
E9.3.4
E9.3.5

Identify and select the required measuring and marking devices.
Identify the safety practices to be followed.

Describe the-procedures for using each measuring and marking device.
Use the measuring and marking devices to lay out the metal.

Verify the correctness of the layout.

CRITERION-REFERENCED MEASURE

C9.3

Metal measured and laid out within a tolerance of *1/32",

125
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SELECTEI INSTRUCTIONAL ACTIVITIES

N\

Yo
.

‘Display measuring and marking devices (E9.3.1).

2. Demonstrate and explain the use of each device (E9:3.1-E9.3.3).

3. Have students measure and lay out metal for a project (E9.3.%, E9.3.5).

SELEC’TED TOOLS AND MATERIALS

Metal project plans Squares
Hammers Metal for project
Scribe , Dividers

Scratch awl Calipers

Flat file Micrometer
Soapstone-or chalk Steel tape

Punch Compass

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

Mechanics in Agriculture,.Chapter 4. Phipps.
Modern Agricultural Mechanics, Chapter 6. Wakeman.
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. A Application-------------
DUTY AREA PROGRAM :
9. -PERFORMING COLD METALWORKING AGRICULTURAL SCIENCE AND ‘
OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
. 9.4 Cut metal with a hacksaw Agricultural Science and

Mechanics I (8006)

9.4 -

PERFORMANCE OBJECTIVE

P9.4 Given hacksaw -blades (14, 18, and 32 teeth per inch), hacksaw frame holding

device, specifications, and metal, cut metal with a hacksaw. The cut will be
along scribed lines and free of burrs.

SELECTED ENABLING OBJECTIVES

E9:4.1  Identify parts of the hacksaw. . ‘
E9.4.2 Identify safety practices to follow.
E9.4.3 Select the correct blade.

E9.4.4 Mount the blade in the hacksaw.
E9.4.5 Secure the metal.

E9.4.6 Verify the correctnéss of the cut.

CRITERION-REFERENCED MEASURE

Co.4 Metal cut with a hacksaw along scribed lines, burrs removed from the cut edge.
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* " SELECTED INSTRUCTIONAL ACTIVITIES 129

“ A . 1. Haveé students-labe! the parts of a hacksaw on a handout or poster (E9.4.1).

Pr g

P , . .
‘ 2. Demonstrate and explain the correct use of the hacksaw (E9.4:2-E9.4:6).

3. Provide an assortment of’ Hqéksaw blades, and let students dis;cover which metal
samples are best.cut with a particular blade (E9.4.3-E9.4.6).

4. Have students select from the following exercises:
a. Cut an iron rod to.a specified léngth;
b. Cuta 1" strip.of rietal from & sheet that is 1/16" thick;
c. Make a square cut from flat stock (E9.4.1-E9.4.6).

 SELECTED TOOLS AND MATERIALS

‘Cold metalworking plans Vise X
Combination square Wooden blocks
‘Hacksaw blades File

Hacksaw frame Scriber

Samples of metal

SELECTED AUDIOVISUAL MATERIALS

Film:  Hand Tools for Metal Work (48912). Virginia Department of Education.

- SELECTED REFERENCES
Mechanics in Agriculture, pp. 96-98, 233-323. Phipps.

2dodern Agricultural Mechanics, Chapter 6. Wakeman.

Shop Tools and Procedures. Ohio Curriculum Materials Service.
Vocational Agriculture Student Farm Shop Manual Chapter 6. Pynnonen.
Working in Agricultural Mechanics, Chapter 11. Shinn and Weston. .
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DUTY AREA PROGRAM

‘PERFORMING COLD METALWORKING AGRICULTURAL SCIENCE AND
OPERATIONS MECHANICS

TASK/COMPETENCY COURSE

9.5 '‘Cut metal with a cold chisel - . Agricultural Science and
Mechanics I (8006)

9.5

'PERFORMANCE OBJECTIVE

P%.5' Given cold chisels, hammers, and different metal samples, cut metal with a cold
chisel, according to the specifications of the instructor.

SELECTED ENABLING OBJECTIVES

E9.5.1 Identify the different kinds of cold chisels by the shape of the cutting edge.
" E9.5.2 Identify safety practices to follow.

E9.5.3 Determine the angle of the cutting ¢dge.

wE".9.5.l,¢ Cut thin metal and round iron.

E9.5.5 Rembove tight bolts or rivets.

CRITERION-REFERENCED MEASURE

C9.5 Metal cut with a cold chisel according to the specifications of the instructor.
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SELECTED INSTRUCTIONAL ACTIVITIES 131

Ter hemoasee gt

1. Have students identify the 'four ‘type of cold chisels-on a handout or poster (E9.5.1).

‘ 2. Provide all fivé types of cold chisels and metal samples,. and allow students to
L discover which chisels are best to cut a particular piece of metal (E9.5.2-E9.5.5).

3. Have students select from the following exercises:
a. Cut an iron rod to a.specified length;-
: b.. Cut.a 1" strip of metal from a sheet that is 1/16" thick;
; ~ ¢ Shear thin flat metal stock (E9.5.1-E9.5.5).

AP :

SELECTED TOOLS AND MATERIALS ' !

Flat chisel . Machinist's hammer
Cape-chisel Anvil

Diamond point chisel Rusty bolt

Half round nose chisel ) Rusty bolt in metal
Round nose chisel Rivets set in metal
Vise :

SELECTED AUDIOVISUAL MATERIALS

Film:  Hand Tools for Metal Work (48912). Virginia Department of Education.

SELECTED REFERENCES

Mechanics in Agriculture, pp. 98-99.. Phipps. ‘
Metal Craftsman's Handbook, p. 34. AAVIM. ’

Modern Agricultural Mechanics, pp. 121-122. Wakeman. )
Working in Agricultural Mechanics, Chapter 13, Shinn and Weston.




DUTY AREA

PERFORMING COLD METALWORKING
OPERATIONS

TASK/COMPETENCY

. 9.6 Cut metal with brasive cut-off
"wheel or saw

-Appllcatlon --------------
PROGRAM

AGRICULTURAL SCIENCE AND
MECHANICS

COURSE

Agricultural Science and
Mechanics I (8006)

PERFORMANCE OBJECTIVE

P9.6

9.6

Given a stock cut-off machine and metal workpiece, cut metal with abrasive
cut-off wheel or saw to scribed lines and job specifications.

SELECTED ENABLING OBJECTIVES

‘£9.6.1
E9.6.2
E9.6.3
E9.6.4
E9.6.5
E9.6.6

Identify stock cut-off machine by type, size, nomenclature, and range of work. ‘

Identify safety:practices to follow.

Identify, select, and mount cut-off wheel or saw.

Adjust and clamp saw guide.

Determine and set correct cutting speed.

Select and secure appropriate holding device (if necessary).

CRITERION-REFERENCED MEASURE

C9.6

Metal cut with abrasive cut-off wheel or saw to scribed lines and job
specifications.

133




SELECTED INSTRUCTIONAL ACTIVITIES

. Have students idéntify the key.parts and accessories of a stock cut-off machine:
power hacksaw, horizontal hand saw, abrasive cut-off (E9.6.1).

2. Have students compile a list of safety precautions. {5 follow and pass a safety test on

J

3. Demonstrate how to cut metal using the abrasive cut-off wheel or saw (E9.6.1-
E9.6.6).

4. "Have students practice (under supervision) cutting metal with the abrasive cut-off

SELECTED TOOLS AND MATERIALS

Abrasive cut-off saw
Metal to cut

SELECTED AUDIOVISUAL MATERIALS

Filmstrip:‘ Bench Metalworking Series. Bergwall-Productions, Inc.
Film: Power Hacksaw and Bandsaw (55709). Virginia Department of Education.

i

- SELECTED REFERENCES

Modern Agricultural Mechanics, pp. 138-141. Wakeman.
Working in Agricultural Mechanics, Chapter 11. Shinn and Weston.
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DUTY AREA PROGRAM

9. PERFORMING COLD METALWORKING AGRICULTURAL SCIENCE AND
OPERATIONS MECHANICS

TASK/COMPETENCY COURSE

9.7 Operate bolt cutter . Agricultural Science and
Mechanics 1 (8006)

9.7

PERFORMANCE OBJECTIVE

P9.7 Given bolts, rods, and other small metal made of wrought iron and low carbon

steel, operate a bolt cutter to cut bedts and rods neatly and where specified by
the instructor.

SELECTED ENABLING OBJECTIVES

E9.7.1 Identify the size and capacity of a bolt cutter.

£9.7.2 Identify safety practices to follow. .

E9.7.3 Adjust and/or replace cutter.

E9.7:4 Describe the characteristics of metal for wisich bolt cutters are applicable,
E9.7.5 Select the appropriate size bolt cutters for the job, ‘

E9.7.6 Treat bolt cutters for rust prevention,

CRITERION-REFERENCED MEASURE

C9.7 Bolt cutter operated to cut bolts and rods neatly and where specified by the
instructor.




SELECTED INSTRUCTIONAL ACTIVITIES

1. Display different sizes of bolt cutters (E9.7.1).

‘ -2, Demonstrate how to use and maintain bolt cutters (E9.7.1-E9.7.6).

3. Have students describe the characteristics of metal for which bolt cutters can be
used (E9.7.4).

k. Have students select the correct size bolt cutters and use and maintain bolt cutters
(E9o7-1"E9o706)o

SELECTED TOOLS AND MATERIALS

Bolts and rods to cut
Bolt cutter
Lubricant

SELECTED AUDIOVISUAL MATERIALS

None identified

\ SELECTED REFERENCES

Modern Agricultural Mechanics, p. 123. Wakeman.

if
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) 2 Application----c-ezueeeaz
DUTY AREA PROGRAM ,
9. PERFORMING COLD METALWORKING AGRICULTURAL SCIENCE AND ‘
OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
9.8 Drill metal with drill press . Agricultural Science and

Mechanics 1(8006)

908

PERFORMANCE OBJECTIVE

P9.8 Given 2- drill, press, drills, and metal, drill metal with drill pr'ess. Drill press must
be operate-i safely, and holes inust be drilled without heat damage to bits.

SELECTED ENABLING OBJECTIVES

E9.8.1 Identify parts of the drill press. "

E9.8.2 Identify safety practices to follow and pass a- safety test on the operation and )
safe use of the drill press.

E9.8.3 Identify and demonstrate the use of work holding devices.
E9.8.4 Select the correct size drill bit.

E9.8.5 Secure sleeve and/or bit to the press.

E9.8.6 Select the correct speed for size bit.

E9.8.7 Identify the type of material to be drilled.

59.8.8  Center punch hole locations.

E9.8.9 Operate the drill press and accessories.

E9.8.10 Use cutting oil.

E9.8.11 Deburr hole.

CRITERION-REFERENCED MEASURE

C9.8  Metal drilled safely with the drill press without heat damage to bits. I
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- SELECTED INSTRUCTIONAL ACTIVITIES 137: -

L :
: (\* . Demonstrate the proper use of the drill press (E9.8.1-E9.8.11). 2 7
, 14
. 2. Have ;tudents pass an identification, use, and safety test on the drill press (E9.8.1,
'/\\ E9'8'2 . N

3. Have students practice drilling.holes in wood before using metal (E9.8.1-E9.8.11).

" 4. Supervise-student practice (E9.8.1-E9.8.11).

"o
£
SELECTED TOOLS AND MATERIALS 2.
Metal (flat) Hammer
Drill press Centér-punch S
Metalworking:vise Drill-chuck and-key \
Straight shank twist drill bits Drill drift
Tapered shank twist drill bits Drill gauge
Wooden blocks Drill sleeves

Cutting oil

SELECTED AUDIOVISUAL MATERIALS
Fiimstrip: The Drill Press Explained Series. Bergwall Production, Inc.
Films:  Drill Press (81009). Virginia Department of Education.

Drill Press--Basic Holding Techniques (79604). Virginia Department of
Education. '

" SELECTED REFERENCE® '

Laboratory Safegx Handbook. Virginia Department of Education.

Mechanics in Agriculture, pp. 105-111. Phipps.
Modern Agricultural Mechanizs, pp. 364-370. Wakeman.

135
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Application--=-e--=euee-.

DUTY AREA PROGRAM

9. PERFORMING COLD METALWORKING  AGRICULTURAL SCIENCE AND ‘
OPERATIONS MECHANICS.

TASK/COMPETENCY COURSE

9.9 Tap threads - Agricultural Science and
Mechanics I (8006)

9.9

'PERFORMANCE .OBJECTIVE

P.9.9  Given a tap set, lubricant, and metal stock, tap threads in the nmietal. Threads
must have the correct number of threads per inch and show no damage. Tap set
should show no damage.

SELECTED ENABLING OBJECTIVES

'E9.9.1 Ifientify components of the tap set.

E9.9.2 Define terms associated with screw threads.
E9.9.3 Identify safety practices to follow.

E9.9.4  Drill the correct size hole for tapping.
E9.9.5 Select the proper size tap.

E9.9.6 Mount tap in tap wrench.

E9.9.7 Use cutting oil.

E9.9.8 Deburr hole..

E9.9.9 Verify the quality of tapped threads.

CRITERION-REFERENCED MEASURE

C9.9 Threads tapped with correct number of threads per inch without damage to
threads or to tap set.




SELECTED INSTRUCTIONAL ACTIVITIES 139

1. Have students examine and identify the components of a tap set (E9.9.1).
‘ 2. Have students determine pitch with the screw pitch gauge (E9.9.2).

3. Demonstrate and have students practice tapping threads (E9.9.3-E9.9.9).

4. Compare tapped threads with threads on purchased nuts {E9.9.9).

5. Use belts to verify the correct size threads (E9.9.9).

SELECTED TOOLS AND MATERIALS

g Tapset Metal stock
Vise Rule

Screw pitch-gauge

Cutting oil

Drill press

Drill bits

SELECTED AUDIOVISUAL MATERIALS

Film‘stripz Bench M=talwork Series. Bergwall Productions, Inc.

SELECTED REFERENCES
¢ Modern Agricultural Mechanics, pp. 131-133. Wakeman.

-Working ivn Agricultural Mechanics, Chapter 12. Shinn and Weston.

133
9.9
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; | Application----s-iees- ’ :
DUTY AREA PROGRAM |
9.  PERFORMING COLD METALWORKING AGRICULTURAL SCIENCE AND ‘ ,

OPERATIONS MECHANICS
TASK/COMPETENCY COURSE

. 9.10 Cut threads . Agricultural Science and

Mechanics I (8006)

- . - 9.10
PERFORMANCE OBJECTIVE

P9.10

Given a die set, lubricant, and round metal stock, cut threads on the round

stock. Threads must have the correct number of threads per inch and show no
damage. Die set should show no damage.

SELECTED ENABLING OBJECTIVES

E9.10.1 Identify components of the tap set. '
E9.10.2 Define terms associated with screw threads.

E9.10.3 Identify safety practices to follow.

E9.10.4  Select the proper size die.

E9.10.5 Mount die in diestock.

E9.10.6 Bevel the end of the round stock.

E9.10.7 Square the diestock to the round stock.

- E9.10.8 Use cutting oil .

E9.10.9 Verify the threaded stock.

CRITERION-REFERENCED MEASURE

C9.10 Threads cut having the correct threads
to the die set.

per inch without damage to threads or




SELECTED INSTRUCTIONAL ACTIVITIES

l. Have students examine and.identify the components of a die set (E9.10.1).

‘ 2. Have students deiérmine pitch with the screw pitch gauge (E9.10.2).

3. Demonstrate.and have students practice cutting threads (E9.10.3-E9.10.9).

4. Comparé cut threads with threads on purchased bolts (£9.10.9).

5. Use nuts to verify the correct size threads (E9.10.9).

SELECTED TOOLS AND MATERIALS

Die set
Vise
Screw pitch gauge
Cutting oil

. Round metal stock
Rule -

SELECTED AUDIOVISUAL MATERIALS

Filmstrip: Bench Metalworking Series. Bergwall Productions, Inc.

- SELECTED REFERENCES
Modern Agricultural Mechanics, pp. 134-135. Wakeman.

Working in Agricultural Mechanics, Chapter 12. Shinn and Weston.

-

141
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. : Application------e=------
DUTY AREA PROGRAM
9. PERFORMING COLD METALWORKING AGRICULTURAL SCIENCE AND ‘
‘OPERATIONS MECHANICS -
TASK/COMPETENCY COURSE
9.11 Finish metal with a file . ‘Agricultural Science and

Mechanics I (8006)

9.11

PERFORMANCE OBJECTIVE

Po.11 Given an assortment of files, file handles, file card and brush, and-workpiece,

finish metal with a file to shape workpiece according to the directions of the
instructor.

SELECTED ENABLING OBJECTIVES

E9.11.1 Identify the parts and shapes of commonly used files. .
E9.11.2  Describe the uses of different types of files.
E9.11.3 Attach the handle to the file.

E9.11.4 Clean the file.
E9.11.5 Insert the workpiece in a holding device.

E9.11.6 File material in a safe manner to the final tolerance.

CRITERION-REFERENCED MEASURE

CI.11 Metal finished with a file according to the directions of the instructor.
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SELECTED INSTRUCTIONAL ACTIVITIES 3
\ ’ l. Have students examine the different types of files, and identify the parts and shapes
‘ of files (E9.11.1).

2. Demonstrate the proper methods of iolding the file and workpiece (E9.11.2).

3. Have students clean files (E9.11.4%).

4. Have students practice straight filing and draw filing (E9.11.3-E9.11.6):
& File a surface flat and straight on a piece of metal;
b. File the surface of a round rod.

SELECTED TOOLS AND MATERIALS

Round and flat metal stock
File card and brush

) File handles

iy Files (assorted)

; Square

SELECTED AUDIOVISUAL MATERIALS

Film: Hand Tools for Me:al Works (48912). Virginia Department of Education.
Filmstrip: Bench Metalwork Series. Bergwall Productions, Inc.

. SELECTED REFERENCES

‘Mechanics in Agriculture, pp. 94-96. Phipps.

Modern Agriculture Mechanics, pp. 124-126. Wakeman.
Working in Agricultural Mechanics, pp. 123-126. Shinn and Weston.

o
<D

9.11
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mome Application-=-----s-c.--
DUTY AREA PROGRAM
9. PERFORMING COLD METALWCRKING AGRICULTURE SCIENCE AND '
OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
- 9.12 Construct an approved cold . Agricultural Science and
metalworking project Mechanics I (8006)
' - 9.12 ‘
PERFORMANCE OBJECTIVE
P9.12 Given a cold metal project,vproject metal, cold metalworking tools, equipment,

and supplies, construct an approved cold metalworking project. Project must be
approved by the instructor and conforin to the plans and specifications.

SELECTED ENABLING OBJECTIVES

E9.12.1 Select or draw a plan for a cold metal project.

E9.12.2 Interpret cold metalworking plans (Task 8.1).

E9.12.3  Select the proper tools, equipment, and supplies.

E9.12.4 Estimate the cost and time to complete the project.

E9.12.5 Describe the types of cold metalworking operations to be used.
E9.12.6 Identify safety practices to follow.

E9.12.7 Verify the correctness of measurements.

CRITERION-REFERENCED MEASURE

C9.12 Instructor-app-oved cold metalworking project constructed according to plans
and specifications.




, SELECTEDi INSTRUCTIONAL ACTIVITIES

© l. Review drawing and sketching competencies for agricultural mechanics (E9.12.1,

' ‘E9.12.2).

2. Have students list tools and materials needed (E9.12.3).

3. Have students describe procedures to use (E9.12.3, E9.12.4).

4. Verify that students have passed a safety test and are able to perform the required
competencies (E9.12.5, E9.12.6).

5. Plan metalworking projects. to coincide with students' supervised occupational
experience programs (E9.12,1-E9.12.7).

6. Observe and provide assistance when needed (E9.12.1-E9.12.7).

SELECTED TOOLS AND MATERIALS

Cold metalworking tools, equipment, and supplies 4
Metal (as required by plans) -

SELECTED AUDIOVISUAL MATERIALS

None identified

'<Mr.»r<
K

SELECTED REFERENCES

Agricultural Mechanics Plans. Hobar.

Mechanics in Agriculture, Chapter 16. Phipps.

Modern Agricultural°Mechanics, Chapter 6. Wakeman.

Vocational Agriculture Student Farm Shop Manual, Chapter 6. Pynnonen.
Working in Agricultural Mechanics, Chapter 13. Shinn and Weston.

Pt
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DUTY AREA

10. PERFORMING ARC WELDING OPSRATIONS

TASKS/COMPETENCIES

10.1
10.2
10.3
10.4
1105
10.6
10.7
10.8
10.9
10.10
10.11
10.12
10.13
10.14
10.15
10.16
10.17
10.18

Interpret arc welding plans

Identify arc welding tools, equipment, and supplies
Demonstrate safe use of arc welding equipment

Select electrodes

Select amperage for a given.job

Prepare metal for wélding

Strike and - stablish an arc

Start, stop, and restart an arc weld bead

Perform downhand welding

Construct an approved arc welding project

Explain natural phenomena (principles') involved in arc welding ‘
Control excess distortion, warping, and cracking during welding
Perform vertical-down welding

Perfor;n horizontal welding

Perfo:;m vertical-up welding

Perform overhead welding

Hardsurface metal with an arc welder

Cut metal with an arc welder

155
1




148 .

10.

Application--------e-----
DUTY AREA - PROGRAM
PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND .
OPERATIONS MECHANICS

TASK/COMPETENCY COURSE

» 10.1 Interpret arc welding plans Agricultural Science and

Mechanics I (8006)

PER

P10.1

10.1 -

FORMANCE OBJECTIVE

Given arc welding plans, interpret arc welding plans by identifying with 90%
accuracy the views, dimensions, lines, abbreviations and symbols used on the ¢
plans and by identifying materials needed with 100% accuracy.

SELECTED ENABLING OBJECTIVES

Eloll.l

E10.1.2

Identify views, dimensions, abbreviations, and symbols on the arc welding plans. ‘

Identify materials needed to complete the project.

CRITERION-REFERENCED MEASURE

Cl1o.1

Arc welding plans interpreted by identifying with 90% accuracy the views,
dimensions, lines, abbreviations, and symbols used on the plans, and by
identifying with 100% accuracy the materials needed.

146 . ’“‘f




SELECTED INSTRUCTIONAL ACTIVITIES

I. Review drawing and sketching competencies (Duty Area 5) needed in agricultural
mechanics (E10.1.1).

2. Define key concepts related to working drawings (E10.1.1).

3. Have students examine samples of arc welding plans and describe their
characteristics and use (E10.1.1).

4, Have students prepare a bill of materials from the plans (E10.1.2).

SELECTED TOOLS AND MATERIALS

Arc welding plans

Assignment sheet #1: Read and Interpret a Drawing, pp. 19F - 22F, Vocational
Agziculture II--A Curriculum Guide. Oklahoma State Board of Vocational and
Technical Education.

l

SELECTED AUDIOVISUAL MATERIALS

Transparencies: Types of Dimensions on a Drawing, p. 11F, Vocational Agriculture II--
A Curriculum Guide. Oklahoma State Board of Vocational and
Technical Education.

Basic Welding Symbols, p. 17F, Vocational Agriculture II--A Curriculum
Guide. Oklahoma State Board of Vocational and Technical-
Education.

We!ding Symbols, in Basic Arc and Welding Symbols. Latta.

SELECTED REFERENCES

Blueprint Reading for Welders (Instructor's Guide, wall charts, and transparencies).
Hobar.

How to Read Shop Drawings. The Lincoln Electric Company.

Modern Agricultural Mechanics, pp. 21-23. Wakeman.

Vocational Agriculture II--A Curriculum Guide, Section F, Unit I. Oklahoma State Board

of Vocational.and Technical Education.
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DUTY AREA
10.  PERFORMING ARC WELDING
OPERATIONS

TASK/COMPETENCY

10.2 Identify arc welding tools,
equipment, and supplies

1 002

PERFORMANCE OBJECTIVE

P10.2 Given a selection of arc welding tools, equipment, and supplies,
identify with 90% accuracy the tools,

written quiz.

PROGRAM

AGRICULTURAL SCIENCE AND
MECHANICS

COURSE

Agricultural Science and
Mechanics I (3006)

Application----c-vee-e--.

SELECTED ENABLING OBJECTIVES

E10.2.1 Select tools, equipment, and supplies used in arc welding.

'E10.2.2 Describe the uses and functions of arc welding tools, equipment, and supplies.

E10.2.3 Namie the parts of each tool and piece of equipment.

CRITERION-REFERENCED MEASURE

Cl10.2 Arc welding tools, equipment, and supplies identified with 90% accuracy on an

oral or written quiz.

correctly
equipment, and supplies on an oral or

>
' '
~
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SELECTED INSTRUCTIONAL ACTIVITIES 151

l.

Display, describe, and demonstrate the uses of arc welding %ools, equipment, and
supplies (E10.2.2).

Have students use references to identify the names of arc welding tools, equipment,
and supplies (E10.2.3). ' ,

Test students' ability to identify tools, equipment, and supplies after using (E10.2.1-
E10.2.3).

Have students prepare a list of arc welding tools, equipment, and supplies available at
home or in their SOEPs (E10.2.1-E10.2.3).

SELECTED TOOLS AND MATERIALS

Welding machine Wire brush
Electronic holder with lead Electrodes

Ground clamp with lead Pliers

Shield or helmet Protective clothing
Gloves Soapstone
Chipping hammers C-clamp

Safety goggles

SELECTED AUDICVISUAL MATERIALS

Transparencies: Arc Welding, W-9, W-10, W-11. Hobar.

AC Welder. Latta
Welder's Dress. Latta.
Accessories, Latta.

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 13. Phipps.
Modern Agricultural Mechanics, Chapter 7. Wakeman.
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< Application-----veeeee-ve

DUTY AREA PROGRAM
‘ 10.  PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND ‘
S OPERATIONS MECHANICS e

TASK/COMPETENCY COURSE

. 10.3  Demonstrate safe use of . Agricultural Science and
arc welding equipment Mechanics I (8006)
1.3

PERFORMANCE OBJECTIVE

P10.3 Given arc welding tools, equipment, and supplies, demonstrate safe use of arc 7

welding equipment by following all safety procedures, with all items on an
instructor-prepared checklist rated acceptable.

SELECTED ENABLING OBJECTIVES

E10.3.1  Identify safety rules and safety equipment applicable o arc welding. ' ‘

E10.3.2 Recognize unsafe and hazardous situations that occur and report them to the
instructor,

E10.3.3 Pass a safety test on arc welding.

CRITERION-REFERENCED MEARURE ‘

Cl10.3

Safe use of arc welding equipment demonstrated by following all safety
procedutes, all items on an instructor-prepared checklist rated acceptable,

159
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. SELECTED INSTRUCTIONAL ACTIVITIES
’\1. "Have students read résource materials on safety and identify the rules and equipment
required-for safe arc welding (E10.3.1-E10.3.3).
2. Make-a list of safety rules-for arc welding (E10.3.1).

3. Emphasize safety when demonstrating and presenting materials on arc welding
(E10.3.1, E10.3.2).

4. Present information on what has happened when safe practices have not been
followed (E10.3.2).

5. Have each student pass a test on safety and the correct operation and use of arc
welding equipment.(E10.3.3).

6. Have students report unsafe and hazardous situations-as they occur (E10.3.2).

'SELECTED TOOLS AND MATERIALS

Safety rules for arc welding
Welding helmet

‘Piotective clothing

Safety goggles
Instructor-prepared checklist

SELECTED AUDIOVISUAL MATERIALS

Transparencies: Welder's Dress. Latta.
Filmstrip/Cassette: 'Electric Arc Welding. Bergwall Productions, Inc.

- SELECTED REFERENCES

Modern Agricultural Mechanics, Chapter 7. Wakeman.

Occupational Safety and Health in Vocational Education, pp. 146-147. Godbey.
ol of Welding Technology.

Shielded Metal-Arc Welding, Topic 2. Hobart Scho

Shop Safety Skills, Teacher GuideZ p. 25. AAVIM.
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- , —— Application-----=eeeeee--
DUTY AREA PROGRAM

10. PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND ‘

OPERATIONS MECHANICS

TASK/COMPETENCY COURSE

10.4 . Select electrodes . ‘Agriculturai Science and

Mechanics I (3006)
10.4 =

PERFORMANCE OBJECTIVE

- Elo4 Given an. arc welding project, select electrodes according to the type and

- thickness of metal, weld positions, and type of weld to produce the result
specified.

SELECTED ENABLING OBJECTIVES

E10.4.1 Identify the parts of an electrode.
E10.4.2 Describe the functions of each part of the electrode.
E10.4.3 Explain the electrode classification system.

E10.4.4 Determine the type of electrode neéded based on the type and thickness of
metal. ]

E10.4.5 Select electrodes according to the welding position.

CRITERION-REFERENCED MEASURE

Cl10.4 Electrodes selected éccording to the type and thickness of metal, weld position,
‘and type of weld to be used to produce the result specified.

»
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SELECTED INSTRUCTIONAL ACTIVITIES 155
| : ‘ 1. Display, describe, and demonstrate different types of electrodes (E10.4.1-E10.4.3).

- ‘ 2. Have students select electrodes for different t);pes of welding jobs (E10.4.4, E10.4.5).

SELECTED TOOLS AND MATERIALS

Electrodes (various types)
Electrodé selection-chart

SELECTED AUDIOVISUAL MATERIALS

Transparencies: Electrode Coatings. Latta.

AWS Classification of Electrodes, p. 51F, Vocational Agriculture
Education I. Oklahoma State Board of Vocational and Technical
Education.

Color Codes, W-15. Hobar.

Mild Steel Electrode Selection, W-30. Hobar.

-Electrode Chart, W-16. Hobar.

Electrode Coatings, W-45. Hobar.

¥ K

SELECTZD REFERENCES
Mechanics in Agriculture, Chapter 13. Phipps.

Modern Agricultural Mechanics, Chapter 7. Wakeman.
Shielded Metal-Arc Welding, Topic 12. Hobart Schoo! of Welding Technology.
Working in Agricultural Mechanics, Chapter 16. Shinn aiid Weston.

-
I
o

10.4
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o : : —-Application----s-veeo--
_ DUTY AREA PROGRAM
. 10 PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND ‘
, OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
10.5 Select amperage for a . Agricultural Science and
: given job Mechanics I (8006)
10.5

'PERFORMANCE OBJECTIVE

P10.5 Given @ welding exercise and characteristics of correct amperage selection,
select amperage ‘as suggested by the .electrode manufacturer and adjust
amperage up-or down according to characteristics of the bead produced. Final
selection must produce a bead with the characteristics specified.

A

SELECTED ENABLING OBJECTIVES

E10.5.1 Measﬁre the thickness of metal. . ) '
E10.5.2 Set amperage according to that suggested by the electrode manufacturer.

E10.5.3 Describe the characteristics of beads welded with the correct amperage,
amperage too low, and amperage too high.

E10.5.4 Increase or decrease amperage, if necessary.

CRITERION-REFERENCED MEASURE

Cl10.5 Amperage -selected for a given job according to that suggested by the-electrode

manufacturer, amperag:. adjusted up or down according to the observed
characteristics of the bead produced.

« | | 154




SELECTED INSTRUCTIONAL ACTIVITIES 157

l. Have students set amperage according to that recommended by the electrode
- manufactured for the given size metal (E10.5.1, E10.5.2).

2. Display example welds with varying amperages (E10.5.3).
3. Have students describe the characteristics of their w=ld (E10.5.3).

4. Have students practice welding different types of exercises and adjust amperage as
needed (E10.5.4).

SELECTED TOOLS AND MATERIALS

Measuring tool

Examples of beads with varying degrees of amperage
Manufacturer's recommended amperage chart
Electrode

Welder

SELECTED AUDIOVISUAL MATERIALS

Transparency:  Properly and Improperly Formed Beads, p. #7F, Vocational Agriculture
Education II, Oklahoma State Board of Vocational and Technical
Education.

- SELECTED REFERENCES

Mechanics in Agriculture, Chapter 13. Phipps.
Modern Agricultural Mechanics, Chapter 7. Wakeman.

| 2218
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Application---==ee-ce-en

} DUTY AREA PROGRAM

: . 10. PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND ‘ ;
: ) OPERATIONS MECHANICS
TASK/COMPETENCY COURSE

P 10.6 Prepare metal for welding . . Agricultural Science and

Mechanics I (8006)

10.6

PERFORMANCE OBJECTIVE

P10.6 Given a welding exercise and metal, prepare metal for welding. The metal
must be free from slag, scale, rust, grease, and paint. Joints over 1/8" thick
must be beveled and placed in position to weld.

SELECTED ENABLING OBJECTIVES

E10.6.1 Identify safety practices to follow. '
E10.6.2 Identify and remove slag, scale, rust, grease, and paint.

E10.6.3 Bevel metal joints over 1/18" thick.

E10.6.4 Place or clamp metal in position.

E10.6.5 Demonstrate safe use of arc welding equipment (P10.3).

CRITERION-REFERENCED MEASURE

C10.6 Metal - prepared for welding by removing slag, scale, rust, grease, and paint,
joints cver 1/18" thick bevelled.




SE,LEWCTED INSTRUCTIONAL ACTIVITIES 159

l.. Demonstrate how to remove safely the slag, scale, rust, grease, and paint from metal
(E10.6.1, E10.6.2).

‘ 2. Explain the purpose of beveling joints (E10.6.3).

3. Have students clean, bevel, and place metal in position for welding (E10.6.1-E10.6.5).

SELECTED TOOLS AND MATERIALS

Grinder Protective clothing
Wire brush Face shield
Scraper Pliers or tongs
Solvent

‘Measuring tool

SELECTED AUDIOVISUAL MATERIALS

None identified .

SELECTED REFERENCES

Mechanics in-Agriculture, Chapter 13. Phipps.
Metal Crasisman's Handbook. AAVIM.
Modern Agricultural Mechanics, Chapter 7. Wakeman.

o bt
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Application---=--=eee=--
DUTY AREA PROGRAM
10. . PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND ‘
OPERATIONS MECHANICS ’
- TASK/COMPETENCY COURSE
10.7  Strike and establish . Agricultural Science and
an arc Mechanics I (8006)
10.7 - . I
PERFORMANCE OBJECTIVE
P10.7 Given metal and welding equipment, strike and establish an arc without
allowing the electrode to stick to the metal.
SELECTED ENABLING OBJECTIVES
E10.7.1 Identify safety practices to follow. ' '

E10.7.2 Set up metal and welding equipment (P10.6).
E10.7.3 Set amperage (P10.5)

E10.7.4 Strike arc.

E10.7.5 Describe and analyze the procedure used.

E10.7.6 Demonstrate safe use of arc welding equipment (P10.3).

CRITERION-REFERENCED MEASURE

Cl10.7 Arc struck and established without allowing the electrode to stick to the metal.

| SN
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SELECTED INSTRUCTIONAL ACTIVITIES o

l. Demonstrate both methods of striking an arc (E10.7.1-E10.7.6).

2. Have students work in groups of two, use short electrodes, practice without the
welder turned on, and then practice under normal conditions (E10.7.1-E10.7.6).

3. Evaluate individual performance (E10.7.5).

SELECTED TOOLS AND MATERIALS

Used electrodes
Welding equipment
Scrap metal
Protective clothing

SELECTED AUDIOVISUAL MATERIALS

Filmstrip:  Striking the Arc. Bergwall Productions, Inc.
Transparency:  Striking the Arc, W-17. Hobar.

- SELECTED REFERENCES

Mechanics in Agriculture, Chapter 13. Phipps.
Modern Agricultural Mechanics, Chapter 7. Wakeman.
Shielded Metal Arc Welding, Topic 3. Hobart School of Welding Technology.
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--Application----=-neee--..

DUTY AREA PROGRAM
10.  PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND

CPERATIONS MECHANICS
TASK/COMPETENCY COURSE
'0.8  Start, stop, and restart Agricultural Science and

an arc weld bead Mechanics 1 (3006)

- 10.8

PERFORMANCE OBJECTIVE
P10.8 Given welding equipment and suppiies, start, stop, and restart an arc weld bead.

The bead inust blend toge ther without bumps and depressions.

SELECTED ENABL!N.G OBJECTIVES

E10.8.1 Identify safety practices to follow.

E10.8.2 Assemble equipment and supplies.
E10.8.3 Select amperage.

E10.8.4  Strike and establish an arc (P10.7).
E10.8.5 Preheat in vertical position.

E10.8.6  Angle clectrode in direction of travel.
E10.8.7 Maintain correct arc length and speed.
E10.8.83 Weld a short bead and stop.

£10.8.9  Join new bead to previous bead.
E10.8.10 Remove slag.

E10.8.11 Evaluate weld bead.

E10.8.12 Demonstrate safe use of arc welding equipment (P10.3).

CRITERION-REFERENCED MEASURE .

C10.8 Arc weld bead started, stopped, and restarted without leaving bumps or
depressions.
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SELECTED INSTRUCTIONAL ACTIVITIES

l. Demonstrate the correct procedures (E10.8.1-E10.8.12).

2. Have students work in groups of two and practice and evaluate the welding
procedures and products of each other (E10.8.1-E10.8.12).

3.  Evaluate qualities of weld bead (E10.8.11).

SELECTED TOOLS AND MATERIALS

Welding equipment

Protective clothing

3/16" nild steel plate
1/8"E6011 or E6013 electrodes

SELECTED AUDIOVISUAL MATERIALS

Transparencies: Electrode Movement, W-31. Hobar.
Weaving, W-19. Hobar.
Terms Applied to a Weld, W-32. Hobar.
Arc Welding Bead Faults, W-20. Hobar.

SELECTED REFERENCES

Modern Agricultural Mechanics, Chapter 7. Wakeman.
Shielded Metal Arc Welding, Topic 3. Hobart School of Welding Technology.

10.8
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IR)UTY AREA

PERFORMING ARC WELDING
OPERATIONS

TASK/COMPETENCY

10.9  Perform downhand welding

Application---=~e-ceueeox
PROGRAM

AGRICULTURAL SCIENCE AND
ECHANICS

COURSE

Agricultural Science and

Mechanics I (8006)

10.9

PERFORMANCE OBJECTIVE

P10.9 Given welding equipment and supplies, perform downhand welding. Weld bead
inust be smooth, regular, and uniforin without undercutting, excess overlapping,

or piling up.

. mw Svme mepm -——- e -

SELECTED ENABLIN

J
s
»

£10.9.1 Identify safety practices to follow.

E10.9.2 Assemble equipinent and supplies.

E10.9.3 Select amperage.

E10.9.4 Strike and establish an are.

E10.9.5 Preheat in vertical position.

E10.9.6 Angle electrode in direction of travel.

£10.9.7 Maintain correct arc length and speed.
" E10.9.8  Weld a bead.

E10.9.9 Remove slag.

E10.9.10 Evaluate safe use of arc welding.

E10.9.11 Demonstrate safe use of arc welding equipment (P10.3).

CRITERION-REFERENCED MEASURE

Downhand welding performed that is smooth, regular, and uniform without
excess undercutting, overlapping, or piling up.

162
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SELECTED INSTRUCTIONAL ACTIVITIES 165

1. Demonstrate the correct procedure for downhand welding (E10.9.1-E10.9.11).

2. Have students practice laying beads with pliers and pencil--Wakeman, Fig. 7-14
(E10.9.1-E10.9.11).

3. Have students work in groups of two, practice welding, and evaluate the welding
procedures and products of each other (E10.9.1-E10.9.11).

4. Evaluate qualities of the downhand weld (E10.9.10).

SELECTED TOOLS AND MATERIALS

Welding equipment

Protective clothing

3/16" mild steel plate

1/8" E6011 or E6013 electrodes

SELECTED AUDIOVISUAL MATERIALS

Filmstrip/Cassette:  Arc Welding in the Flat Position. Bergwall Productions, Inc.
Transparencies: Weaving, W-19. Hobar.

Arc Welding Bead Faults, W-20. Hobar.

Electrode Movement, W-31. Hobar.

Terms Applied to a Weld, W-32. Hobar.

- SELECTED REFERENCES

Mechanics in Agriculture, Chapter 13, Phipps.
Modern Agricultural Mechanics, Chapter 7. Wakeman.
Shielded Metal Arc Welding, Topic 3. Hobart School of Welding Technology.

Working in Agricultural Mechanics: Activity Guide and Project Plan Book. Shinn and
Weston.

10.9
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Application-s---seese .
DUTY AREA PROGRAM
10, PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND
OPERATIONS MECHANICS -
TASK/COMPETENCY COURSE
10.10 Construct an approved . Agricultural Science and
arc welding project Mechanics I (8006)
10.10
PERFORMANCE OBJECTIVE
P10.10 Given an assignment to construct an arc welding project, project metal,

welding equipment and supplies, construct an approved arc welding project.
Project must be approved by the instructor and conform to the plans and
specifications.

SELECTED ENABLING OBJECTIVES

E10.10.1  Select or draw a plan for an arc welding project.

E10.10.2 Interpret arc welding plans (P10.1).

E10.10.3 Select the needed tools, equi,pment, and supplies.

E10.10.4 Estimate the cost and time to complete the project.

E10.10.5 Describe the types of skills needed.

E10.10.6 Identify safety bractices to follow.

E10.10.7  Verify the correctness of measurements and quality of weld beads.

£10.10.8 Demonstrate safe use of arc welding equipment (P10.3).

CRITERION-REFERENCED MEASURE

Clo.lo Instructor-approved arc welding project constructed conforming to the plans
and specifications.
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SELECTED INSTRUCTIONAL ACTIVITIES 167

l.  Review .drawing and sketching competencies for agricultural mechanics (E10.10.1,
E10.10.2)

2. Have students list tools, equipment, and supplies (E10.10.3).
3. Have students describe procedures to use (E10.19.4, E10.10.5).

4. Verify that students have passed a safety test and are able to perform the required
competencies (E10.10.6).

5. Plan arc weélding projects to coincide with supervised occupational experience

e

6.  Observe and provide assistance when needed (E10.10.1-E10.10.8).

SELECTED TOOLS AND MATERIALS

Arc welding project plans
Welding equipment
Protective clothing

Metal (as required by plans)

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES ,

) Agricultural Mechanics Plans. Hobar.
L Vo-Ag Welding Project Plans. Illinois.
Vocational Agriculture Student Farm Shop Manual, Chapter 13. Pynnonen
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Application----m-se-ee-.

DUTY AREA PROGRAM _

10. PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND ‘
OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
10.11 Explain natural phenomena . Agricultural Science arnd . ,
(principles) involved in Mechanics II (8008)

arc welding

1011

PERFORMANCE OBJECTIVE

Pl10.11 Given the necessary references, tools, equipment, and supplies, explain with

: 90% accuracy the natural phenomena (principles) of arc welding.  The
explanation should include defining terms, identifying basic welding joints,
explaining ‘the fundamentals involved, and giving advantages of arc welding
over other methods of joining metals.

SELECTED ENABLING OBJECTIVES

E10.11.1  Define terms associated with arc welding. ' ‘
E10.11.2 Identify the basic welding joints.
E10.11.3 Explain the fundamentals of arc welding.

E10.11.4 Give the advantages of arc welding over other methods of joining metal.

CRITERICN-REFERENCED MEASURE _ .

Clo.l1 Natural pheniwmena (principles) involved in arc welding explained with 90%
accuracy by defining terms, identifying welding  joints, explaining
fundamentals, and giving advantages of arc welding over other methods of
joining metal. 168
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' SELECTED INSTRUCTIONAL ACTIVITIES

l.  Have students , ad and give examples of where arc welding is used (E10.11.1-
E10.11.4).

2.  Explain and demonstrate what happens in arc welding (E10.11.1-E10.11.4).

3.  Compare arc welding to other methods of joining metal (E10.11.4).

SELECTED TOOLS AND MATERIALS

Arc welding tools, equipment, and supplies
Examples of welds
Head shields

SELECTED AUDIOVISUAL MATERIALS

Transparencies: What is Arc Welding?, W-1. Hobar.
Why Weld?, W-6. Hobar.
Weldin,, Process, p. 53F, Vocational Agriculture Education I. Oklahoma
State Board of Vocational and Technical Education.

Filmstrip/Cassette: Introduction to AC Arc Welding. Bergwall Productions, Inc.

SELECTED REFERENCES

Metal Craftsman's Handbook. AAVIM.
Shielded Metal Arc Welding, Topic 1. Hobart School of Welding Technology.

b
)
$
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Application-------e=-----
DUTY AREA : PROGRAN: :
PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND ‘ l
OPERATIONS MECHANICS :
TASK/COMPETENCY COURSE
10.12 Control excess distortion, . Agricultural Science and
warping, and cracking durmg Mechanics.II (8008) .
welding !
10.12
PERFORMANCE OBJECTIVE
P10.12 Given the necessary equipment and exercises to complete, control excess

distortion, warping, and cracking during welding by using techniques
demonstrated by the instructor.

SELECTED ENABLING OBJECTIVES

E10.12.1 Define distortion, warping, and cracking. ‘

E10.12.2 Describe the causes of distortion, warping, and cracking.

E10.12.3  Describe how to control distortion, warping, and cracking on different sizes of
metal.

E10.12.4 Identify safety practices to follow.

CRITERION-REFERENCED MEASURE ‘

Cl0.12 Excess distortion, warping, and cracking during welding controlled by using
techniques demonstrated by the instructor.

1 'f) ::i




SELECTED INSTRUCTIONAL ACTIVITIES 171

' l.  Display, describe, and demonstrate examples of distsrtion, warping, and cracking
‘ (E10.12.1-E10.12.4).

2. Using several examples, explain the causes and remedies that should have been used
to control distortion, warping, and cracking (E10.12.2).

3.  Have students identify distortion, warping, and cracking during welding exercises
(E10.12.3).

SELECTED TOOLS AND MATERIALS

Welding equipment
Examples of weld distortion, warping, and cracking

SELECTED AUDIOVISUAL MATERIALS @

Transparencies: Distortion, W-37. ‘Hobar.
Welding Stresses, W-44. Hobar.
Cracked Welds, W-38. Hobar.

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 13. Phipps.

Metal Craftsman's Handbook. AAVIM.

Modern Agricultural Mechanics, p. 164. Wakeman.

Shielded Metal Arc Welding, Topic 22. Hobart School of Welding Technology.
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Application----=-euzu... -

DUTY AREA PRCGRAM
10. PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND ‘

OPERATIONS MECHANICS )
TASK/COMPETENCY COURSE
10.13 Perform vertical-down . Agricultural Science and

welding Mechanics 11 (8008)

10.13
~ PERFORMANCE OBJECTIVE ‘

P10.13 Given welding equipment and supplies, perform vertical-down welding. Weld

bead must be smooth, regular, and uniform without undercutting, overlapping,
or running.

SELECTED ENABLING OBJECTIVES

E10.13.1 Identify safety practices to follow. . .
E10.13.2  Assemnble equipment and supplies.

E10.13.3 Select amperage.

E10.13.4 Strike and establish an arc.
E10.13.5 Angle electrode.
E10.13.6  Maintain correct arc lerigth and speed.
E10.13.7 Weld a bead.
" Ef)13.8 Remove slag.
E10.13.9 Evaluate weld bead.

E10.13.10 Demonstrate safe use of arc welding equipment (P10.3).

CRITERION-REFERENCED MEASURE _ . ;

§
Cl10.13 Vertical-down welding performed, welding smooth, regular, and uniform
without undercutting, overlapping, or running.
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SELECTED INSTRUCTIONAL ACTIVITIES

1.  Demonstrate the correct procedures for vertical-down welding (E10.13.1-E10.13.10).

2. Have students work in groups of two, practice vertical-down welding, and evaluate

the welding procedures and products of each other(E10.13.1-E10.13.10).

3.  Evaluate qualities of the vertical-down weld (E10.13.9).

SELECTED TOOLS AND MATERIALS

Welding equipment
Protective clothing
3/16" mild steel plate
1/8" electrodes
Clamps

SELECTED AUDIOVISUAL MATERIALS

Filmstrip/Cassette:  Arc Welding in the Vertical Position. Bergwall Productions, Inc.

Transparency: Arc Welding Positions, W-23. Hobar.

- SELECTED REFERENCES

Mechanics in Agriculture, Chapter 13. Phipps.
Modern Agricultural Mechanics, Chapter 7. Wakeman.

Shielded Metal Arc Welding, Topic 24. Hobart School of Welding Technology.
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' Application------«eeeve..
DUTY AREA PROGRAM
10.  PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND
OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
_10.14 Perform horizontal welding . Agricultural Science and

Mechanics II (8008)

10.14
PERFORMANCE OBJECTIVE
P10.14 Given welding equipment and supplies, perform horizontal welding. Weld bead

must be smooth, regular, and uniform without undercutting, overlapping, or
running:

SELECTED ENABLING OBJECTIVES

E10.14.1 Identify safety practices to follow.
E10.14.2  Assemble equipment and supplies.
E10.14.3  Select amperage.

E10.14.4 ~ Strike and éstablish an arc.

El10.14.5 Angle electrode.

E10.14.6  Maintain correct arc length and speed.
E10.14.7 Weld a bead.

Ei0.14.8 Remove a slag.

E10.14.9 Evaluate weld bead.

E10.14.10 Demonstrate safe use of arc welding equipment (P10.3).

CRITERION-REFERENCED MEASURE

Cl0.14 Horizontal welding p: rformed, welding smooth, regular, and uniform without
undercutting, overlapping, or running.
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SELECTED INSTRUCTIONAL ACTIVITIES

1. Demonstrate the correct procedures for welding (E10.14.1-E 10.14.10).

2.  Have students work in groups of two, practice horizontal welding, and evaluate the

welding procedures and products of each other (E10.14.1-E10.14.10).

3.  Evaluate qualities of the horizontal weld (E10.14.9).

SELECTED TOOLS AND MATERIALS

Welding equipment
Protective clothing
3/16" mild steel plate
1/8" electrodes
Clainps

SELECTED AUDIOVISUAL MATERIALS

Filmstrip/Cassette:  Arc Welding in the Horizontal Position. Bergwall Productions, Inc.

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 13. Phipps.

. Modern Agricultural Mechanics, Chapter 7. Wakeman.

Shielded"Metal Arc Welding, Topic 2. Hobart School of Welding Technology.
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-=-=Application--e=sesaeccaa
DUTY AREA PROGRAM
10.  PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND '
. OPERATIONS MECHANICS

TASK/COMPETENCY COURSE
10.15 Perform vertical-up . Agricultural Science and

welding Mechanics II (8008)

10.15
c PERFORMANCE OBJECTIVE

P1C.15 Given welding equipment and supplies, perfo‘rm vertical-up welding. Weld

bead must be smooth, regular, and uniform without undercutting, overlapping,
or running.

SELECTED ENABLING OBJECTIVES

E10.15.1 Identify safety practices to follow. ' '
E10.15.2 Assemble equipment and supplies.
E10.15.3 Select am pe;'age.
E10.15.4 Strike and establish an arc.
E10.15.5 Angle electrode.
£10.15.6  Maintain correct arc length and speed.
E10.15.7 Weld a bead.
" E10.15.8 Remove a slag.
E10.15.9 Evaluate weld bead.

E10.15.10 Demonstrate safe use of arc welding equipment (P10.3).

CRITERION-REFERENCED MEASURE ‘ .

Cl0.15 Vertical-up welding performed, welding smooth, regular, and uniform without
undercutting, overlapping, or running.
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SELECTED INSTRUCTIONAL ACTIVITIES 177

‘ . Demonstrate the correct procedures for welding (E10.15. 1-E10.15.10).

Have students work in groups of two, practice vertical-up welding, and evaluate the
welding procedures and products of each other (E10.15.1-E10.15.10).

3.  Evaluate qualities of the vertical-up weld (E10.15.9).

SELECTED TOOLS AND MATERIALS

Welding equipment
Protective clothing
3/16" mild steel plate
1/8" electrodes
Clamps

| SELECTED AUDIOVISUAL MATERIALS

Filmstrip/cassette: Arc Welding in the Horizontal Position. Bergwall Productions, Inc.

- SELECTED REFERENCES

Mechanics in Agriculture, Chapter 13. Phipps.
Modern Agricultural Mechanics, Chapter 7. Wakeman.
Shielded Metal Arc Welding, Topic 24. Hobart School of Welding Technology.

b
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Application----e--eeeuene
DUTY AREA PROGRAM ‘
10.  PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND
OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
10.16 Perform overhead welding . Agricultural Science and-

Mechanics I (8008)

10.16

PERFORMANCE OBJECTIVE

P10.16 Given welding equipment and supplies, perform overhead welding. Weld bead

must be smooth, regular, and uniform without undercutting, overlapping, or
running,

SELECTED ENABLING OBJECTIVES

E10.16.1 Identify safety practices to follow. ’
E10.16.2 Assemble equipment and supplies,

E10.16.3 Select amperage.

E10.16.4 Strike and establish an arc.

E10.16.5 Angle electrode.

E10.16.6  Maintain correct arc length and speed.

E10.16.7 Weld a bead.

E10.16.8 Remove slag.

El10.16.9 Evaluate weld bead.

E10.16.10 Demonstrate safe use of arc welding equipment (P10.3).

CRITERION-REFERENCED MEASURE .
Clo.l6 Overhead welding performed, welding smooth, regular, and uriform without
undercutting, overlapping, or running.
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SELECTED INSTRUCTIONAL ACTIVITIES 179

1. Demonstrate the correct procedures for overhead welding (E10.16.1-E10.16.10).

2.  Have students work in groups of two, practice overhead welding, and evaluate the
welding procedures and products of each other (E10.16.1<-E10.16.10).

3.  Evaluate qualities of the overhead weld (E10.16.9).

SELECTED TOOLS AND MATERIALS

Weiding equipment
Protective clothing
3/16" mild steel plate
1/8" electrodes
Clamps

SELECTED AUDIOVISUAL MATERIALS

Filmstrip, .ssette: Arc Welding in the Overhead Position. Bergwall Productions, Inc.

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 13. Phipps.
Modern Agricultural Mechamcs, Chapter 7. Wakeman.
Shielded Metal Arc Welding, Topics 18-20, 30. Hobart School of Welding Technology

I
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DUTY AREA PROGRAM )
10.  PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND ‘ \
OPERATIONS MECHANICS
TASK/COMPETENN.. . COURSE
10.17 Hardsurface metal with . Agricultural Science and
an arc welder Mechanics IT (8008)

10.17 i

PERFOGRMANCE OBJECT!VE

P10.17 Given welding equipment and supplies, hardsurface metal with an arc welder.
The hardsurfacing material must be smoothly and evenly applied without
excess penetration and burn-through along the edge of the work piece.

SELECTED ENABLING OBJECTIVES

E10.17.1 Determine which metals can be surfaced. ‘ ‘
E10.17.2 Determine service requirements of the metal to be surfaced.

E10.17.3 Identify types of surfacing electrodes.

E10.17.4 Determine the type of electrode needed

E10.17.5 Identify safety practices to follow.

El10.17.6 Preheatlthe metal.

E10.17.7 Adjust amperage, voltage, and polarity.
" E10.17.8  Apply hardsurfacing materials in two layers.
E10.17.9 Remove slag.
E10.17.10 Evaluate.
E10.17.11 Apply additional layers, if necessary.
E10.17.12 Demonstrate safe use of arc welding equipment (P10.3).

CRITERION-REFERENCED MEASURE

) " Clo.7 Metal hardsurfaced smoothly and evenly witi.~ut excess penetration and burn-
through.




.SELECTED INSTRUCTIONAL ACTIVITIES 131

1. Display, describe, and demonstrate hardsurfacing (E10.17.1-E10.17.12).
‘ 2. Have students identify types of hardsurfacing electrodes (E10.7.3).

3. Have students select types of electrodes to use on different types of metal for
different service requirements (E10.17.1-E10.17.4).

4.  Have students practice on samples of material similar to those used in their SOEPs
(E10.7.5"E10.7.12).

SELECTED TOOLS AND MATERIALS

Arc welding equipment
Hardsurfacing electrodes
Examples of hardsurfacing
Clamps

SELECTED AUDIOVISUAL MATERIALS

None identified

- SELECTED REFERENCES

Mechanics in Agriculture, Chapter 13. ‘Phigps.
Modern Agricultural Mechanics, Chapter 7. Wakeman.

bmd
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DUTY AREA PROGRAM
10.  PERFORMING ARC WELDING AGRICULTURAL SCIENCE AND ‘ :
OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
1018 Cut metal with an arc . Agricultural Science and
welder Mechanics II (8008)

Er—rr A - "
N

— 10.18

PERFORMANCE GBJECTIVE

P10.18

SELECTED ENABLING OBJECTIVES , ?

E10.18.1
E10.18.2
E10.18.3
E10.18.4
E10.18.5
E10.18.6
E10.18.7
E10.18.8
E10.18.9

Given welding equipment and supplies, cut (groove, bevel, pierce, gouge, and
scarf) metal with an arc welder. The cut must conform to the specifications
given by the instructor.

Identify safety practices to follow. ‘ '
Assemble equipment and supplies.

Position metal to be cut.

Mark the area to be cut.

Select-electrode.

Select amperage.

Preheat metal, i; necessary.

Force the electrode in the direction of the cut.

Evaluate the cut.

E10.18.10 Demonstrate safe use of arc welding equipment.

CRITERION-REFERENCED MEASURE .} ;

Cl10.18

Metal cut with arc welder to conform to instructor's specifications.

]
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SELECTED INSTRUCTIONAL ACTIVIT'ES 183

1. Display, describe, and demonstrate cutting to include grooving, beveling, piercing,
gouging, and scarfing (E10.18.1-E10.18.10). |

2. Have students identify and select electrodes used for cutting metal (E10.18.5).

3. Have students practice on samples of metal similar to those used in their SOEPs
(EIO.IS.I-EIO.IS.IO).

SELECTED TOOLS AND MATERIALS

Arc welding equipment

Examples of metal cut with an arc welder
Soapstone

Clamps

SELECTED AUDIOVISUAL MATERIALS

Transparencys  Cutting a Plate with an Electrode. Latta.

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 13. Phipps.

Modern Agricultural Mechanics, Chapter 7. Wakeman.
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DUTY AREA

11. PERFORMING SOLDERING OPERATIONS

TASKS/COMPETENCIES

! 1Ll

11.2

11.3
11.4
11.5
11.6
11.7

‘ 11.8

ey

Interpret soldering plans

Identify and select soldering téols, equipment, and supplies
Measure, cut, and prepare metal for soldering
Demonstrate propane torch operation

Tin a soldering copper

Demonstrate proper use of soldering copper

-Demonstrate proper use of soldering gun

Construct an approved soldering project
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, Application---e-eeec.....

DUTY AREA PROGRAM

1. PERFORMING SOLDERING AGRICULTURAL SCIENCE AND ‘
OPERATIONS MECHANICS

TASK/COMPETENCY COURSE

11.1  Interpret soldering plans . Agricultural Science and
Mechznics I (8006)

I.r -

PERFORMANCE OBJECTIV

Pil.1 Given soldering plans, interpret soldering plans by identifying with 90%
accuracy the views, dimensions, lines, abbreviations, and symbols used on the
plans and by identifving materials needed with 100% accuracy.

SELECTED EN/.LLING OBJECT: /ES

Ell.lI.l Identify views, dimensions, abbreviations. and symbols on solderir:g plans. ‘
Ell.1.2  Identify materials needed to complete the project.

Ell.1.3  Make a rough sketch of soldering project.

CRITERION-REFERENCED MEASURE .

Cll.1 Soldering plans interpreted by identifying with 96% accuracy the views,
dimensions, lines, abbreviations, and symbols used on the plans, materials
needed identiZied with 100% accuracy. '

e | 183
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SELECTED INSTRUCTIONAL ACTIVITIES o

I, Review drawing .and sketching competencies needed in agricultural mechanics

‘ (E11.1.1-E11.1.3).

2. Define concepts related to working drawings (E11.1.1).
3. Have students prepare a bill of materials from the plans (E11.1.2).*

4. Have students prepare rough sketches of soldering projects (E11.1.3).

SELECTED TOOLS AND MATERIALS

Soldering pians (feed scoop, dust pan, funnel)

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

Mechanics in Agricutture, Chapter 18. Phipps.
Modern Agricultural Mechanics, Chapter 2. Wakeman.
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DUTY AREA PROGRAM
11.  PERFORMING SCLDERING AGRICULTURAL SCIENCE AND ‘
OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
11.2  Identify and select soldering . Agricultural Science and

Mechanics 1 (8006)

11.2

PERFORMANCE OBJECTIVE

P11.2 Given a selection of soldering tools, equipment, and supplies, identify and select
with 90% accuracy the tools, equipment, and supplies needed for soldering.

SELECTED ENABLING OBJECTIVES

Ell.2.1 Select tools, equipment, and supplies used in soldering. ' ‘
E11.2.2 Describe the uses and functions of soldering tools, equipment, and supplies.

Ell.2.3 Name the parts of each tool and piece of equipment used in soldering.

Ell.2.4  Select the types of solder for different types of metals.

Eil.2.5 ‘Identify metals (Duty Area 6).

CRITERION-REFERENCED MEASURE

Cll.2 Soldering tools, equipment, and supplies identified and selected with 90%
accuracy. ’

|




SELECTED INSTRUCTIONAL ACTIVITIES 185

l.  Display, describe, and demonstrate the uses of soldering tools; equipment, and

.- supplies (E11.2.1-E11.2.5).

2. Have students use references (e.g., Wakeman, pp. 238-239) to select the types of

solder to use for different types of metals (E11.2.4).

3.  Test students' ability to identify tools, equipment, and supplies after usiné (El1.2.1-

Ell.2.4).

4.  Have students prepare a list of soldering tools and equipment available at home

(El l\oZol-El 10204)0 )

SELECTED. TOOL3S AND MATERIALS

Different types of solder Propane tank and tip
Samples of metal Steel wool

Soldering paste Pliers

Carbon-arc torch Wire brush

Electric soidering iron Grinder

Soldering gun Cooling water
Friction lighter Clean cloth

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

-Mechanics in Agriculture, ‘Chapter 18. Phipps.
Modern Agricultural Mechanics, Chapter 9. Wakeman.
Solder. Barber.

Vise

Blow torch

Sal ammoniac block
Fluxes
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Application-------e----..

DUTY AREA PROGRAM
11.  PERFORMING SOLDERING AGRICULTURAL SCIENCE AND

OPERATIONS MECHANICS .
TASK/COMPETENCY COURSE
11.3 Measure, cut, and prepare . Agricultural Science and

metal for soldering Mechanijcs I (8006)

11.3

PERFORMANCE OBJECTIVE
P11.3 Given metal for soldering, measure, cut, and prepare metal for soldering.

Metal must be measured and cut to specifications and be free of impurities.

SELECTED ENABLING OBJECTIVES

Ell.3.1 Identify safety practices to follow. '
Ell1.3.2 Measure metal for cutting.

El1l.3.3  Cut metal for soldering,.

Eli.3.4 Ciean metal.

E11.3.5  Select flux.

El11.3.6  Describe the functions of flux.

E1L.3.7  Apply flux.

Ell1.3.8 Evaluate the cut.

CRITERION-REFERENCED MEASURE

Cl1.3 Metal measured, cut, and cleaned according tc specifications and free of ‘
impurities.

K3

187




SELECTED INSTRUCTIONAL ACTIVITIES 1o

I.  Review Duty Area 9 for measuring and cutting metal (E11.3.1-E11.3.3).

" 2. Clean metal by filing, grinding, sanding, or using muriatic acid. Rinse with water
(E11.3.4).

3. Have students select, describe the function of flux, and apply flux (E11.3.5-E11.3.8).

SELECTED TOOLS AND MATERIALS

Measuring devices Fluxes (different types)
Cutting devices Flux brush

Files Different types of metal
Grinders

Sand paper

Muriatic acid

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 18. Phipps.

Modern Agricultural Mechanics, Chapter 9. Wakeman.
Solder. Barber.
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DUTY AREA | PROGRAM
11.  PERFORMING SOLDERING AGRICULTURAL SCIENCE AND ‘

OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
114 Demonstrate propane torch . Agricultural Science and

operation Mechanics I (3006)

11.4

PERFORMANCE OBJECTIVE

Pll.¢4

SELECTED ENABLING OBJECTIVES

Ell.4.1
Ell.4.2
Ell.4.3
Ell.4.4
Ell.4.5
Ell.4.6
Ell.4.7

" Ell.4.8

| CRITERIQN-REFERENCED MEASURE

Cll.4

"Light the torch.

Given instructor's specifications for the type of flame, a propane torch,
necessary equipment, and safety precautions, demonstrate propane torch
operating by maintaining the specified type of flame and following safety
precautions.

Describe the properties of propane gas. ‘
List the advantages and disadvantages of heating with a propane torch.
Identify safety practices to follow.

Attach the heating torch to the propane cylinder.

Adjust the flame.
Apply heat with the torch.

Shut off the torch.

Propane torch operation demonstrated by maintaining the specified type of .
flame and following safety precautions.

{




'SELECTED INSTRUCTIONAL ACTIVITIES

l.  Demonstrate and describe the properties of propane (E11.4.1, EL1.4.2).

‘ 2.  Dermonstrate the proper use of the propane torch (E1l.4.1-E11.4.8).
3.  Have students pass a safety test on the use of a propane torch (El1.4.3}.

.4 Have students practice lighting the torch and applying heat to an object using
different types of flame (E1!.4.5-E11.4.8).

SELECTED TOOLS AND MATERIALS

Propane torch Safety test on propane torch
Flint lighter
Propane cylinder

SELECTED AUDIOVISUAL MATERIALS

None identified

- SELECTED REFERENCES

Mechanics in Agriculture, Chapter 18. Phipps.
Modern Agricultural Mechanics, Chapter 9. Wakeman.

Serd
€W
O
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DUTY AREA PROGRAM
1. PERFORMING SOLDERING AGRICULTURAL SCIENCE AND ‘
) OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
11.5 Tin a soldering copper . Agricultural Science and

Mechanics I (8006)

11.5

PERFORMANCE OBJECTIVE

Pll.5 Given a soldering copper with the necessary equipment and supplies, tin a
soldering copper. The copper must be free of pits, clean, pointed, and covered
with a thin coat of solder.

SELECTED ENABLING OBJECTIVES

Ell.5.1  Define terms associated with soldering. ‘
Ell.5.2 Identify safety practices to follow.

Ell.5.3 Heat the soldering copper to a ckerry red.

Ell.5.4 File each face until smooth.

ELL.5.5 Hammer the face to remove pits, if necessary.

Ell.5.6 Apply sal ammoniac or resin flux.

El1l.5.7 Apply thin coat of solder to heated copper.

Ell.5.8 Wipe excess solder from copper with damp cloth.

Ell.5.9 Evaluate tinning of a soldering copper.

CRITERION-REFERENCED MEASURE

Cll.5 Soldering copper tinned so that it is free of pits, clean, pointed, and covered ‘
with a thin coat of solder.




P

SELECTED INSTRUCTIONAL ACTIVITIES

l.  Define and illustrate terms used with soldering while demonstrating the tinning of a

‘ soldering copper (E11.5.1-E11.5.9).

2,  Have students pass a safety test on soldering {E11.5.2).

3. “ave students bring in soldering copper to tin (E11.5.1-E11.5.9). 7
d 4. Have students sractice tinning a soldering copper (E11.5.1-E11.5.9).
?f

SEL=-CTED TOOLS AND MATERIALS

Safety test on soldering Solder
£ Sal ammoniac Flux brush
’ Resin flux

File, fine

F-mmer

Clean cloth

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 18. Phipps.
Modern Agricultural Mechanics, Chapter 9. Wakeman.

SN
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DUTY AREA PROGRAM
1I.. PERFORMING SOLDERING AGRICULTURAL SCIENCE AND ‘

OPERATIONS MECHANICS

TASK/COMPETENCY COURSE
- ‘11.6 Demonstrate proper usé of - Agricultural Science and
soldering copper Mechanics I (8006)
- 11.6

PERFORMANCE OBJECTIVE

Pl1.6 Given a soldering copper and the necessary equipment and sipplies,
demonstrate the proper use of a soldering copper. The soldered area must be
smooth, clean, and watertight.

SELECTED ENABLING OBJECTIVES

Ell.6.1 Describe the principles involved in soldering. ‘ .

Ell.6.z  Identify safety practices to follow.
El1.6.3  Tin a soldering copper (P11.5).

E11.6.4 Retin a soldering copper, if necessary.
E11.6.5 Clean metal to be soldered.

E11.6.6  Select type of solder.

Eli.6.7 Select flux and apply.

E11.6.8  Apply heat with soldering copper.
Ell.6.9  Apply.soldar to the area.

E11.6.10 Clean soldered area.

11.6.11 Evaluate.

CRITERION-REFERENCED MEASURE

CllL.6 Proper use of soldering copper demonstrated by leaving the soldered area .
smooth, clean, and watertight.

193

[




R

SELECTED INSTRUCTIONAL ACTIVITIES

l.  Describe the principles involved in soldering while demonstrating the use of a
. soldering copper (E11.6.1-E11.6.11).

2. Have students pass a safety test on soldering (E11.6.2).

3.  Have students practice fitting holes, patching holes, and soldering seams (E11.6.1-
Ell.6.11).

4. Have students bring in items to solder (E11.6.1-E11.6.11).

5. Have students solder various metals—tin, galvanized iron, copper, and cast iron
(E11.6,1-E11.6.11).

SELECTED TOOLS AND MATERIALS

|
1

\

|

|

|

\

|

|

|

|

|

|

3
Safety test on soldering Hammer }
4

|

\

|

|

|

|

i

|

|

Soldering copper Clean cloth
Sal ammoniac . Solders
Resin flux Fluxes

File, fine Flux brushes

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 18. .Phipps.
Modern Agricultural Mechanics, Chapter 9. Wakeman.
Solder. Barber.
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" DUTY AREA PROGRAM
11. ‘PERFORMING SOLDERING AGRICULTURAL SCIENCE AND .
OPERATIONS MECHANICS
. TASK/COMPETENCY COURSE
11.7 Demonstrate proper use of . Agricultural Science and
soldering gun Mechanics I-(8006)
- . = - 11.7
PERFORMANCE OBJECTIVE
P11.7 Given a soldering gun with the necessary equipment and.supplies, demonstrate

the proper use of a soldering gun. The soldered joint must be tight, smooth,
and-clean. The soldering tip should show no signs of overheating.

SELECTED ENABLING OBJECTIVES

EI1l.7.1  Describ€ the principlesinvolved in soldering. .
E11.7.2  List the advantages and disadvantages of using a soldering gun.
El1.7.3  Identify safety practices to follow.
E11.7.4  Tin the tip of the soldering gun.
E11.7.5  Clean area to be soldered.
El1.7.6  Select type of solder.
E11.7.7  Select flux and apply.
E11.7.8  Apply heat with soldering tip.
, EI1.7.9  Apply solder to the area.
E11.7.10 - Clean soldered area.

El1.7.11 Evaluate.

CRITERION-REFERENCED MEASURE

o
Cll.7 Proper use of soldering gun demonstrated by leaving a tight, smooth, and clean
soldered joint and by not damaging the tip of the soldering gun.

19x
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SELECTED INSTRUCTIONAL ACTIVITIES 159

l.  Describe the prir"ic"ip;les involved in soldering while demonstrating the use of the
] soldering gun (E11.7.1-E11.7:11).

eyl

2.  Have students pass a:safety test on soldering (E11.7.1-E11.7.11).

3. Have students. practice joining different types of wires with the soldering gun
- (Ello7o3"Ello7oll).

SELECTED TOOLS AND MATERIALS g

Safety-test on soldering
Soldering gun

Solders -

Fluxes

‘Flux brushs:s

Electrical wires

Clean clotli

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 18. Phipps.
Operator's Guide (manufacturer's).
Solder. Barber.
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DUTY AREA

zeee=cApplications---ee=sesceee;

b s ———

ROGRAM 5

o

1. PERFORMING SOLDERING AGRICULTURAL SCIENCE AND ' }

OPERATIONS MECHANICS o

TASK/COMPETENCY COURSE

11.8 Construct an approved - Agricultural Science and ‘

soldering project Mechanics 1 (8006): |

. i

‘ — ~ 118 - —
PERFORMANCE OBJECTIVE

the necessary tools, .equipment, and supplies, construct an approved soldering
project. Project plans must be approved by the instructor, and project must
conform to the plans and specifics tions.

SELECTED ENABLING OBJECTIVES

Ell1.8.1 Select or draw:a plan, . '
E11.8.2 Interpret-soldering plans (Task 11.1). '
E11.8.3  Select the:needed tools, equipment, supplies, and materials.

Ell.8.4  Estimate the time and cost to complete the project.

EI13:5 . Describe thé types of skills needed.

E1l.8.6  Identify safety practices to follow.

E11.8.7 Verify the quality of soldering.

E11.8.8 Demonstrate safe use of soldering equipment.

CRITERION-REFERENCED MEASURE

C11.8 Instructor-approved:soldering project constructed, conforming to the plans and

|
|
|
i
|
P11.8 Given an.assignment to construct an approved soldering project and access to
specifications..
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% SELECTED INSTRUCTIONAL ACTIVITIES 20

I, Review drawing and sketching competencies for agricultural’’mechanics {E11.8.1,

‘ : E1l.8.2).
, ’ 2.

Have students list tools, equipment, supplies, and materials needed (E11.8.3).
3. Have-students describe procedures to use (E11.8.4, E11.8.5).

4. Verify that students have passed a safety test and are able to perform the required

5. Plan solderjpg projects to coincide with supervised occupational experience

6.  Observe and provide assistance when needed (E11.8.1-E11.8.8).

SELECTED TOOLS AND MATERIALS

Soldering plans

Soldering equipment

Protective clothing

Metal and materials as required by plans

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

Agricultural Mechanics Plans. Hobar.

Mechanics in Agriculture, Chapter:l8. Phipps.

Modern Agricultural Mechanics, Chapter 9. Wakeman.
Solder. Barber. ’ .

o Yocational Agriculture Student Farm Shop Manual, Chapter 7. Pynnonen,
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DUTY AREA

12, PERFORMING AGRICULTURAL WOODWGCRKING OPERATIONS

TASKS/COMPETENCIES

12.1
12.2
12.3
12,4
12.5
12.6
12.7
12.8
12.9
12,10 -
i2.11
i2:12
12.13

12.14

Interpret ‘woodworking plans

Identify hand woodworking tools and supplies

Measure and mark wood

Select and use hand woodworking tools:

Glue wood materials,

Select and use wood fasteners

Calculate board feet:

Figure bill of materials.

Idéntify tynes of olywodd

Construct an agricuitural woodworking project using hand‘tools

Select and use agricultural powér woodworking tools (portable and stationary)
Adjust and maintain power wc;odworking toois (portabié and stationary)
Identify types of wood

Construct an agricultural woodworking project using power tools

& :’:
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PROGRAM -

o 12, PERFORMING AGRICULTURAL AGRICULTURAL SLUIENCE AND ‘
- WOODWORKING OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
. 12.1' Interpret woodworking . Agricultural Science and
plans Mechanics I (8006)
12.1

PERFORMANCE. OBJECTIVE

P12.1 Given woodworking plans, interprét woodworking plans by identifying with 90%
accuracy the views, dimensions, lines, abbreviations and symbols used on the
plans and by identifying mar2rials needed with 100% accuracy.

SELECTED ENABLING OBJECTIVES ’

El2.1.1 Identify views, dimensions, abbreviations, and symbols on the woodworking ‘
plans. )

E12.1.2 Identify materials needed to complete the project.

E12.1.3 Make a rough sketch of a woodworking project.

CRITERION-REFERENCED MEASURE

Cl2.1 Woodworking plans interpreted by identifying with 90% accuracy the views, '
dimensions, lines, abbreviations, and symbols used -on the plans; :materials

200

o identified with 100% accuracy.
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SELECTED INSTRUCTIONAL ACTIVITIES 20

1. Review drawing and sketching competencies needed in agricultural mechanics--

. Duty Area 5 (E12.1.1, EIZT.3). oo
2, Define key concepts related to working drawings (E12.1.1).
3. Have students prepare a bill of materials from woodworking plans (E12.1.2).

4. Have students prepare sketéhes of woodworking plans (E12.1.3).

SELECTED TOOLS AND MATERIALS

Woodworking plans
Drafting equipment and supplies

SELECTED AUDIOVISUAL MATERIALS

Transparencies: Blueprint Reading BasicS (58 transparencies). Hobar,

SELECTED REFERENCES

"Agrichltural Mechanics Plans for Shop Projects. Instructional Materials Laboratory.

Mechanics in Agriculture, Chapter 7. Phipps.
Modern Agricultural Mechanics, pp. 21-23. Wakeman.

Technical Woodworking, Unit 6. Groneman and Glazener.
Working in Agricultural Mechanics, Chapter 5..Shinn and Weston.

20-
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PROGRAM 1
.

AGRICULTURAL SCIENCE AND

— 12,
WOQDWORKING OPERATIONS MECHANIGS
“COURSE

TASK/COMPETENCY
i - Agricultural Science and

DUTY AREA

PERFORMING AGRICULTURAL.

EeS
122 Identify hand woodworking
tools and supplies Mechanics I (8006)

f
' 12.2

PERFORMANCE OBJECTIVE

Given a selection of hand woodworking tools and Supplies, correctly identify
hand woodworking tools and supplies with 95% accuracy on a written -or oral

W
A\

P12.2

‘ test.
SELECTZD ENABLING OBJECTIVES

Select tools and supplies used in-hand woodworking,.

El12.2.1
E12.2.2  Describe the uses and functions of hand woodworking tools and supplies.

El12.2.3 Name the parts of each hand woodworking tool.

N

CRITERION-REFERENCED MEASURE

Hand woodwarking tools and' supplies identified with 95% accuracy on a written

Cl2.2
o oral test.

202 |
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' SELECTED INSTRUCTIONAL ACTIVITIES 207

1. Disp‘léy, describe, and demonstrate the uses of hand woodworking tools and supplies

: ‘ (E12.2.1-E12.2.3).

\
|
: : |
2. Have students wse references to identify the names of woodworking tools and ‘

3. Test students' ability to identify tools-and supplies after using (E12.2.1-E12:2.3).

4. Have students prepare a list of woodworking tools and’supplies available-at home or
in their SOEPs (E12.2.1-E12.2.3).

SELEGCTED TOOLS AND MATERIALS

Q Hand woodworking tools and supplies

SELECTED AUDIOVISUAL MATERIALS

Film: Hand Tools for Woodworking (#58208).*Virginia Department of Education.

Transparencies: Woodworking Hand Tools (20 transparencies). Hobar
Group I--Safety in the Wood Shop. (5 transparencies) Hobar.

SELECTED REFERENCES

Mechanics in Agriculture, Chapter . Phipps.

Modern Agricultural Mechanics, Chapter 11. Wakeman.
Stanley.Tool Guide. Stanley.

Technical Woodworking, Section 3. Groneman and Glazener.

&h3
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DUTY AREA PROGRAM
. 12 PERFORMING AGRICULTURAL AGRICULTURAL %CIENCE AND
g e "WOODWORKING-OPERATIONS "MECHANICS
TASK/COMPETENCY COURSE
12.3 Measure and mark wood . Agricultural Science and.

weeeemee AppliCation------=--- '

Mechanics I (8006)

12.3

PERFORMANCE OBJECTIVE

P12.3

Given different sizes of wood stock, measuring and marking devices, measure
‘and inark wood within a tolerance of £1/32 inch.

SELECTED ENABLING OBJECTIVES

El12.3.1
El2.3.2
E12.3.3
E{2.3.4
E12.3.5

Identify and select devices used to measure and mark wood.

Identify safety practices to follow.

Describé the procedures for using each measuting and marking device.

Use measuring and marking.devices.

"Verify the correctness of the layout.

CRITERION-REFERENCED MEASURE

Cl2.3

Wood measured and marked within a tolerance of *1/32 inch.

204
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SELECTED INSTRUCTIONAL ACTIVITIES

I.  Display measuring and marking devices (E12.3.1).
2. -Demonstrate and explain. the use of each device (E12.3.1-E12.3.5).
- 3. -Discuss factors to consider when laying out work (E12.3.4).

4, Have students measure and layout wood products (E12.3.4, E12.3.5).

SELECTED TOOLS AND MATERIALS

Bench rule Chalk line reel Wood.samples
‘Extension rule Plumb bob Scriber
Tape measure Dividers
Squares Calipers
® Marking pencil Templates
% Scratch awl Sliding T-bevel

 SELECTED AUDIOVISUAL MATERIALS

Film: What is Measurement? (#15506). Virginia Department: of Education.
: Fllmstrlp/cassette "Measuring Tools and Marking Tools. Bergwall Productions, Inc.
2 - Filmstrips Measuring, Testing, and Marking. Staniey.

@

g e

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 4. Phipps.
Technical Woodworking, Section 3. Groneman and Glazener.
Working in Agricultural Mechanics, Chapter'8. Shinn and. Weston.

(’)“r
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DUTY AREA PROGRAM )
12. PERFORMING AGRICULTURAL AGRICULTURAL SCIENCE AND ‘ )
WOODWORKING OPERATIONS MECHANICS ‘

TASK/COMPETENCY COURSE

3 12.4. Select and use hand - Agricultural Science and
et ‘woodworking tools -~ - Mechanics I(8006)

PERFORMANCE OBJECTIVE

P12.4

- ——

El12.4.1

El12.4.2

El12.4.3

DA El12.4.4

E12.4.5

SELECTED ENABLING. OBJECTIVES

12:4

Given hand woodworking todls and the needed lumber and directions, selcct and
use hand woodworking tools. The correct tool must be selected for a given
,situation, used carefully and correctly, according to instructor's guidelines.

Define key terms and concepts related to groups (example: sawing, scrapi’hg,“
etc.) of hand woodworking tools.

Examine and select the appropriate size and type of tool for a particular

1

|

. |

Identify safety rules which apply to the use of each tool. :
| |

activity. |
|

|

\

Use tools correctly and safely.

Demonstrate care and maintenance of tools.

CRITERION-REFERENCED MEASURE

Cl2.4

Correct hand woodworking tool for given job selected and used carefully and
correctly, according to instructor's guidelines.

20¢
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' SELECTED INSTRUCTIONAL ACTIVITIES
L. Display, describe, and demonstrate the selection.and use of hand woodworking tools

(E 1 2.40’1-E 1 20[‘05)0

Discuss kéy terms and concepts related to groups of hand woodworking tools
(E12:4.1).

Have students pass.a safety test on hand woodworking tools (E12.4.2-E12.4.4).

‘Observe ‘and' -assist while students pérform practical exercises in developing
competencies (E12.4.1-E12.4.5).

Have .students construct approved projects with hand woodworking tools (E12.4.1-
E1204f5)0

SELECTED TOOLS AND MATERIALS

Hand\woodworking tools
Safety tests.

SELECTED AUDIOVISUAL MATERIALS

Filmstrip/cassette: Woodworking Hand Tools Explained. Bergwa!l Productions, Inc.
Transparencies: Woodworking Hand Tools. Hobar.
Filmstrips:  Bench Planes. Stanley -

Chisels-for Woodivorking. Stanley

Hammers, Screwdrivers, Nails and Screws. Stanley.

Handsaws. Stanley. °

SELECTED REFERENCES
Mechanics in Agriculture, Chapter 4. Phipps.

Modern Agricultural Mechanics, Chapter 11. Wakeman.
Technical Woodworking, Section 3. Groneman and Glazener.
Working in Agricultural Mechanics, Chapter 8. Shinn and Weston.
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DUTY AREA PROGRAM
12 PERFORMING AGRICULTURAL AGRICULTURAL SCIENCE AND ‘
WOODWORKING OPERATIONS MECHANICS v
TASK/COMPETENCY COURSE
12.5° Glue wood materials- . Agricultural Science and

Mechanics I (8006)

PERFORMANCE OBJECTIVE
Pi2.5 ‘Given material to be glued.and a selection of glues, glue wood materials. The

correct glue must be selected, and the-material must be as strong or stronger
than the wood.itself and show no signs of excess glue or clamp marks.

SELECTED ENABLING OBJECTIVES

El12.5.]  Identify adhesive types. ' ‘ ¢
E12.5.2  Describe the characteristics and uses of adhesive types.
E12.5.3 Identify safety practices to-follow.

E125.4  Select glue.

El12.5.5  Prepare surface for gluing.

E12.5.6  Arrange parts to be glued. .

E12.5.7 SelectA clamps.

E12.5.8  Mix or prepare glue.

E12.59  Apply glue.

E12.5.10 Clamp parts together.

E12.5.11 Remove excess glue.

CRITERION-REFERENCED MEASURE

Cl2.5 Wood material glued using the correct glue, leaving the material as strong or‘

stronger than the wood itself and showing no tigns of excess glue or clamp
marks.
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. SELECTED INSTRUCTIONAL ACTIVITIES 23
ie e 1. . Display -different types of adhesives and materials to be glued and have students
j ‘ \ select the corréct adhesive (E12.5.1-E12.5.4).

2, Have students glue scrap materials or use woodworking projects that require gluing
(5120505-E1205011)0

. 3. Test the strength of glued scrap wood (E12.5.2).

SELECTED TOOLS AND MATERIALS

Assorted adhesives
‘Scrap lumber
Wood clamps
C-clamips

SELECTED AUDIOVISUAL MATERIALS

Film: Glue and Clamping-(#10210). Virginia Department o* Educatioi\.
Transparencies: Group IV--Adhesives and Gluing (2 transparencies) Hobar.

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 9. Phipps.

Modern Agricultural Mechanics, Chapter 11. Wakeman.
Technical Woodworking, Unit 116. Groneman and Glazener.
Working:in Agricultural- Mechanics, Chapter 7. Shinn and Weston.
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- DUTY AREA PROGRAM

12. PERFORMING AGRICULTURAL AGRICULTURAL SCIENCE AND
’ - WOODWORKING :QPERATIONS '"MECHANICS
“TASK/COMPETENCY COURSE
ow 12,5 Select-and use wood- ' Agricultural Science and
fasteners Mechanics (8006)
T - - 12.6
PERFORMANCE OBJECTIVE
: P12.6 Given a selection of wood fasteners, wood to be fastened, and the nécessary

tools to mstall the fasteners, select and use wood fasteners The correct
fastener must be selected and installed according to the directions of the
instructor.

. SELECTED ENABLING OBJECTIVES

E12.6.1 Identify wood fasteners by name.

E12.6.2 Explain the characteristics and uses of each fastener,

E12:6.3 Identify safety practices to follow.
E12.6.4 Select the correct type and-size of fastener. ,
E12.6.5 Arrange m>=terial to be fastened. “
K¢ E12.6.6 Select the tool needed to install fastener.
E12.6.7 Install fastener,
: -
; / ~
X

}’ CRITERION-REFERENCED MEASURE PN

Cl2:6 Thie correct fastener selected and installed according to the directions of the
' instructor.

» Q e E : . e
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SELECTED INSTRUCTIONAL ACTIVITIES

l. " Dispiay, describe, and demonstrate the use of wood fasteners (E12.6.1-E12.6.7).

* 2. Have students seléct and use several types of wood fasteners:(E12.6.3-E12.6.7).

3.  Have students report on fasteners used in their SOEPs (E12.6:1-E12.6.7).

SELECTED TOOLS AND MATERIALS .

Nails. " Anchors Corner brace Display panels of variols
-Screws Door pull Screw eye ‘fasteners

Hinges Elbow catch Hook and eye Hammers

Bolts ‘Door button Corrugated fastener  Screwdrivers

Staples Screw hook Brads Countersinks

SELECTED AUDIOVISUAL MATERIALS

Group VII--Fasteners. Hobar.
Building-and Machmmg Fasteners. Hobar.

Transparencies:

SELECTED REFERENCES

Fastening with Wood Screws (LAP). Virginia Department of Education.
Mechanics in Agriculture, Chapter 9. Phipps.

Modern -Agricultural Mechanics, Chapter 10. Wakeman.

Technical Woodworking, Units 112 and 113. Groneman and Glazener.

213
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L 'DUTY AREA PROGRAM |

S . PERFORM'NG AGRICULTURAL AGRICULTURAL SCIENCE AND ‘ o

: WOODWORKING OPERATION" MECHANICS o

',{TASK/COMPETENCY COURSE

. 127 Calculate-board feet . Agricultural Séiznce and

Mechanics 1 (8006)

‘

: 12.7 =
PERFORMANCE OBJECTIVE B

@ Pl12.7 Given a piece of lumber, calculate board-feet with 100% accurdcy, according to f

L instructor's guidelines. !

$

SELECTED ENABLING OBJECTIVES

?

E12.7.1 Define terms associaied with calculatingjboard feet. ‘ .

“El12.7.2 M¢éasure lumber.

El12.7.3 Use board foot formulas-for calculations.

Ei2.7.4 Use Essex table.

/

o

;

:

¥

CRITERION-REFERENCED MEASURE

‘C12.7  Board feet calculated with 100% accuracy, according to instructor's guidelines.

eiz
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» * SELECTED INSTRUCTIONAL ACTIVITIES T

R
: . 1. Using"samples of lumber, define and discuss key terms associated with calculating
‘ board feet (E12.7.1).
)
“ ¥ 2. Demonstrate measurement. of :lumber and substituting values “n the board foot
v formulas (E12.7.2-E12.7.5).
E o
~ . 3. Have students comptite board féet from a bill of materials (E12.7.3):
4.~ Demonstrate use-of the Essex table for standard lengths of lumbér (E12.7.4).
; ° 5. Havestudents calculate board feet in astual projects (E12:7.2, E12.7:3).
: SELECTED TOOLS AND MATERIALS
P Framing ék]qa“re
sy Measuring tool
Various sizes of lumber
¢ G

b

*  SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES » ;

: Mechanics in Agriculture, Chapter 6. Phipps.
L. Modern Agricultural Mechanics, Chapter 10. Wakeman.

Technical Woodworking, Unit 8. Groneman and Glazener.

&
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- ‘IU"YO AREA
PERFORMING AGRICULTURAL
WOODWORKING OPERATIONS,

Application-----

PROGRAM

AGRICULTURAL SCIENCE AND
MECHANICS

© TASK/COMPETFENCY COURSE

- 12.8 - Figure bill"of rna;ceri'a,ls% . Agricultural Science and

Poe ; “ Mechanics I'(8006)

2.8

PERFORMANCE ORJECTIVE

1 P12.8 Given a working drawing for a woodworkmg project, figure bill of materials.

The list must include the names,.sizes, quantities, and cost of materials.

.. SELECTED ENABLING OBJECTIVES

E12.8.1 List the standard sizes of materials.

E12.8.2 Identify materials needed-by name and size.

ﬁ] E12.8.3 Compute the quantity of materials needed,.

E12.8.4 Compute the cost of materials.

E12.8.5 'Fill out the bill of materials.

. CRITERION-REFERENCED MEASURE

\.-C" . CIZ.&\

Bill of-materials figured, including the names,quantities, sizes, and cost.

‘: ‘ 2 ‘F ‘?

2 4o
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© SELECTED INSTRUCTICNAL ACTIVITIES 219 i
N ¢
; . 1. Display and:discuss the standard sizes of materials (E12.8.1).

: ‘ 2. Display bills of materials and demonstrate how to.compute the quantity and cost of

L materials (E12.8.2-E12.8.5). _

3 L 3. . Have students figure bill of materials for woodworking projects (E12.8.1-E12.8.5).

’
o SELECTED TOOLS AND MATERIALS

_— =

Working drawings
‘Bill of materials-(examples)
Cost information

~ SELECTED AUDIOVISUAL MATERIALS

Transparencies: Building Materials. Hobar.

| SELECTED REFERENCES
? .Mechan‘ics in Agriculture, Chapter.6. Phipps.

Modern Agricultural Mechanics, Chapter 1. Wakeman.

o « 12.3
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- DUTY AREA PROGRAM , ‘
» PERFORMING AGRICULTURAL AGRICULTURAL SCIENCE AND .
: WOODWORKING.OPERATIONS MECHANICS -
TASK/COMPETENCY COURSE
12.9 Identify types of plywoéd . Agricultural Science and

Mechanics I (8006)

‘ " 12.9
PERFORMANCE OBJECTIVE

P12.9 Given an assortment of plywood that has the typical back stamp, identify types:
of -plywood. The identification must. include the correct grade and
-classification.

SELECTED ENABLING OBJECTIVES

E12.9.1 Define terms associated with plywood. ' .
E12.9.2 Explain how plywood is graded and classified.
E12.9.3 Identify the uses of plywood:

CRITERION-REFERENCED MEASURE. ‘ ®

Cl2.9 Types of plywood identified by grade and classification.

RIG
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" SELECTED INSTRUCTIONAL ACTIVITIES

" «  Display and discuss the grading and classification of plywood (E12.9.1, E12.9.2).
‘ 5

. Visit a lumber yard to observe the different grades and classifications of plywood
=77 (E12.9.1, E12.9.2).

3. Have students identify agricultural uses of plywood (E12.9.3).

SELECTED TOOLS AND MATERIALS

Samples of plywood

. <
H ‘

- SELECTED AUDIOVISUAL MATERIALS

Transparencies: Veneér, WT-13. Hobar.
The Manufacture of Plywood, WT-15. Hobar.

SELECTED REFERENCES

Mechanics in Agriculture, Chapter 30. Phipps.

Plywood Eiicyclopedia.” American Plywood Association.

Plywood Grades and Specifications. American Plywood Association.
Technical Woodworking, Unit 148. Groneman and Glazénet.

‘Unwinding a Tree: The Story of Plywood. American Plywood Association.
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DUTY AREA PROGRAM

Application-----se=ees.--

12 PERFORMING AGRICULTURAL AGRICULTURAL SCIENCE AND
. WOODWORKING OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
" 1210 Construct ai agricultural - Agricultural Science and
woodworking project using Mechanics I (8006)
hand tools :
—— 1210 — =

PERFORMANCE OBJECTIVE

P12,10

%

Given an assignmerit to, construct an agricultural woodworkirz .project and
access to the needed hand tools and supplies, construct an agricultural
woodworking project using hand tools. Projéct plans must be approved by the
instructor, and completed project must .conform to the plans and
specifications.

SELECTED ENABLING OBJECTIVES

E12.10.1
 E12:10.2
E12.10.3
E12.10.4
E12.10.5
E12.10.6
E12.10.7

E12.10.8

Select.or draw a plan.

Interpret woodworking plans (Task 12.1).

Select the necessary hand tools and supplies.
Estimate the time and cost to complete the. project..
Describe the types of skills needed,

Identify safety practices to-follow.

‘Evaluate the quality of'work done.

Demonstrate safe use of hand woodworking tools,

CRITERION-REFERENCED MEASURE

Cl2,10

An Instructor-approved agricultural woodworking project constructed: with
hand tools, completed project conforming to plans and specifications..

« N

i
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. SELECTED INSTRUCTIONAL ACTIVITIES o

12 Review-drawing and sketching competencies for agricultural mechanics (E12.10.1,

2.  Have students list the needed hand tools, supplies, and materials needed (E12.10.3).
3. Have students describe procedures to use (E12.10.4, E12.4.5).

4. Verify tha® students have passed a safety test and are able to perform. the required

5. Plan. hand woodworking project; that will ‘include competencies 12.1 to 12.2
- (Elz.l‘o.lﬁ-Elzbl‘)os)o »

" 6. Observe and provide assistance -hen-needed (E12.10.1-E12:10.8).

T

'SELECTED TOOLS AND MATERIALS

Woodworking plans
‘Hand woodworking tools
Lumber as required by plans

SELECTEI? AUDIOVISUAL MATERIALS

¥« None identified

_ SELECTED REFERENCES

¢ Agricultu}é'l Mechanics Plans. Hobar.
Agricultural Mechanics Plans for Shop Projects. Instructional Materials Laboratory,
Vocational Agriculture Student Farm Shop Manual Chapter 15. Pynnonen.

‘Working.in Agricultural Mechanics: Activity Guide and Project Plan Book. Shinn and
’ Weston. )

12.10
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El12.11.9 Perform requxred operatxon.
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DUTY AREA PROGRAM
12. PERFORMING AGRICULTURAL /AGRICULTURAL SCIENCE AND ‘
— % ‘'WOODWORKING OPERATIONS MECHANICS
TASK/COMPETENCY COURSE
12 11 Select and'use. agricultural . Agricultural Science and
power woodworking tools ) Mechanics II (8008)

(portable and stationary)

12.11

-PERFORMANCE OBJECTIVE

Pl2.11 Given measured .and marked wood, select and use agricultural power
woudworking tools. The correct tool must be selected and used without.safety
infractions or damage to the power tool. The completed operation must be
within 1/32" of specifications. Sawdust and debris must be removed.

SELECTED ENABLING OBJECTIVES

El2.11.1 ‘Identify safety practices to follow. ' ‘
El12.11.2° Identify parts of the power tool.

El12.11.3 Identify types of cutting mechanisms.

El12.11.4 Select proper cutting mechanisms.

El2.11.5 Remove and replace cutting mechanism.

E12.11.6 Identify types of wood (P12.13).

El12.11.7 Assemble rr;aterials.

E12.11.8 Deéscribe procedures for using power tool.

E12.11.10 Adjust equipment as needed.

Ei2.11.11 Inspect cutting operation.

E12.11.12 .Ci2an power tool and work area (P4.2),

CRITERION-REFERENCED MEASURE _ o

Cl2.11 The correct agricultural power woodvorking tool selected and used without
safety infraction or. tool damage, wood cut within 1/32" of specifications, and
working area cleaned.
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SELECTED INSTRUCTI,QNAL ACTIVITIES

5 WL Wxthout energxzmg power tools, have students familiarize themselves with each
S ‘ .- power tool by answering questions on the basic operation, adjustment, and function
of parts, safety.procedures to follow, etc. {E12.11.1-E12.11.8).

N 2, Have students study a.id® answer questions from visual aids and other referénces
- (E12.11.1-E12.11.3).

E 3. Demonstrate“opera‘tioh-of each power tool (E12.11.1-E12.11.12).

4. Have s‘tt'Jdents\ pass-an operation and_ safety test (E12.11.1-E12.11.8).

T,

5. ‘Have students (one -at a time) operate power tools under the close supervision of the
lnstructor (E12.11.9-E12.11.12)..

;. ' 6. As students become proﬁcxent in the operation of a power tool, have them supervise
: another student until all students are able to use safely all power tools (E12.11.1-
E12.11.12). - .

7. Have upper class students who are proficient in using power tools assist the

: instructor. Be sure this procedure is approved by the administration (El12.11.1-
P El12.11.12).

'@ SELECTED TOOLS AND MATERIALS

.7 Portable power tools : ‘Stationary machine tools
A Drill —~ Circular saw Wood lathe
L - . Router Radical-arm saw
Sabre. saw- Band saw
Circular saw Drill press
: Belt sander Jointer
¢ Orbital sander Planer
: Sander

"SELECTED AUDIOVISUAL MATERIALS

Transparencies: Wood Shop Machinery. Hobar.
Portable Power Tools. Hobar.

. Fxlmstnps/cassettes' Woodworkmg Machine Operations Explamed. Bergwall
y ~ Productions, Inc.
oo oo oo~ . Using Portable Power Tools. Hobar.

. SELECTED REFERENCES

Modern Agricultural Mechamcs, Chapters 11-12. Wakeman.
‘Operator's' manuals.
_ Power Tool Safety and Operation. Hobar.
. Safety Exams. ‘Hobar.
Technical Woodworkmg, Sections 4-5. Groneman and Glazener.
‘Working in Agricultural-Mechanics: Actxvxty Guide and Project Plan Book. Shinn and
- Weston. h
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DUTY AREA PROGRAM

12, - ~RERFORMING AGRICULTURAL AGRICULTURAL SCIENCE AND
WOODWORKING:OPERATIONS. MECHANICS
12.12 Adjust. and-maintain power . Agricultural Sé¢ience and
woodworking tools = Mechanics I (3008)
(portable and stationary):
N ) _ 12.12 3
Pl12.12 Given- power woodworking tools, operator's manuals, and the necessary tools,
equipment, and supplies, adjust and maintain power woodw._"ing tools. The
machine should: be adjusted and maintained according to the manufacturer's

_Specifications.

SELECTED ENABLING. OBJECTIVES

El12.12.1 Clean.power woodworking tools.

E12.12.2 Select needed tools, equipment, and measuring devices for adjusting and
maintaining power tools.

E12.12.3 Inspect drive mechanisms and assess proper operation, excessive wear, and
breakage.

El2.12.4 Remove and replace worn ;)r damaged partsv or cutting mechanisms.
El2.12.5 Level operating surface.

El2.12.6 Adjust guards.

E12.12,7 Lubricate power tools.

E12.12.8 Adjust for proper operation.

E12.12.9 Test machine operation.

CRITERION-REFERENCED MEASURE

Cl2.12 Power woodworking tools adjusted and maintained according to the
manufacturer's specifications.

(5]
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 SELECTED INSTRUCTIONAL ACTIVITIES Z

I.  'Have students read appropnate manuals,.adjust; and maintain power tools (E12.12.1-
El2. 12 9).

2, 'Observe and assist students when necessary (E12:12.1-E1l 2.12.9).
3.  Verify that tools-have-been adjusted and maintained correctly (E12.12.1-E12.12.9).

4, Have students bring in portable power tools to adjust and maintain (E12.12.1-
E12.12.9).

SELECTED TOOLS AND MATERIALS

Maintenance:schedule

"‘Portable Power Tools : Stationary" Machme Tools
Drill” .~ Circular saw
‘Router Radial-arm saw
‘Sabre:saw Band.saw
Circular saw Drill press
Belt sander Jointer
Orbital sander Planer

" Sander
Wood lathe

SELECTED AUDIOVISUAL MATERIALS

Filmstrip/cassette: Woodworking Machme O@ratlons Explained. Bergwall Productions,
Inc. -

Transparency: Power Tool Maintenance. Hobar.

SELECTED REFERENCES

Modern Agricultural Mechamcs, Chaoters 11-12. Wakeman.

Operator's manuals.,

Power Tool Mamtenance, Chapters 6-20. Irvin.

‘Power Tool Safety and Operation. Hobar. -
Technical Woodworking, Sections 4-5. Groneman and Glazener.
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DUTY AREA PROGRAM

PERFORMING AGRICULTURAL AGRICULTURAL SCIENCE AND '
2 WOODWORKING-OPERATIONS MECHANICS.

- TASKICOMPETENCY COURSE

. 12,13 Identify types. of wood . Agricultural Science and
: Mechanics I (8008)

el : - ‘ 12.13

*  PERFORMANCE OBJECTIVE

P12:13 Givéﬁ 'samples of wood, identify types of wood. The samples must be identified
by species and as either hardwood or softwood with 90% accuracy on a written
-or oral test.

N S R M oA T
PAIRAN .

SELECTED ENABLING -OBJECTIVES

‘E12.13.1 Describe the general features of hardwood lumber.

oty

E12.13.2 Descrive the .general-features of softwood lumber..
‘ ’ E12,13.3 Differentiate between hardwood and softwood lumber.

El2.13.4 List charqcfer’istics of selected woods.

| CRITERION-REFERENCED MEASURE ‘ o |

Cli2.13 Types .of wood identified by spec1es name and classified as hardwood or
softwood with 90% accuracy, on a written or oral test.

224
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SELECTED INSTRUCTIONAL ACTIVITIES 229

1 :D15pxcy and discuss the characterlstlcs of different species of ‘lumber (E12.13.1-
’ E12.13.4).

P ‘ 2. Have students idéntify samples of lumber (E12.13.4)..

R W)
. ®

Have students. bring in samples-of lumber ‘that are not available at school (E12:13.1=
‘E12.13.4).

- SELECTED TOOLS AND MATERIALS

Samplés of lumber

SELECTED AUDIOVISUAL MATERIALS

> Transparencies: Softwoods, WT-41. Hobar. .
Hardwoods, WT-42. Hobar. :

SELECTED REFERENCES

Technical Woodworking, Unit 145. ‘Groneman and Glazener.

12.13
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DUTY AREA. PRC RAM |

12. PERFORMING AGRICULTURAL AGRICULTURAL SCIENCE AND ‘

WOODWORKING OPERATIONS MECHANICS

TASK/COMPETENCY COURSE

12.14 Constructan agricultural ) . Agricdltural Science and

- woodworking project using Mechanics 11 (8008)

power 'tools

12,14

PERFORMANCE OBJECTIVE

Pi2.14 Given an. assigninent, to construct an agricultural woodworking ,project and
access: to the ‘needed power tools, construct an agricultural woodworking
project using power tools. Projéct plans must:be approved by the instructor and
completed project mustsconform to the plans and specifications.

SELECTED ENABLING OBJECTIVES

’_‘Elz;l:l;.’l Select.or draw a plan. ' ’
El2.14.2 Interpret woddwofkiné plans (Task 12.1).
E 12.14.3 Select the needed tools, equipment, supplies, and materials.
E12 l4.4 Estimate the time énd cost’'to complete the project.
F 12.14.5 Deséribe the types of skills needed.
E12.14.6 Identify safety practices to follow.
E12.14.7 Evaluate the quality of work done.

‘E12.14.8 Demonstrate safe use of power woodworking tools.

CRITERION REFERENCED MEASURE ‘

Cl2.14 An mstructor-approved agrlcultural woodworking project using power tools ¢
constructed, completed. project conforming to plans and specifications. ;l

\

|

o
G



Review drawing and sketching competencies. for agricultural mechanics (E12.14.1,
El12.14.2).

2. Have students list the needed tools, equipment, supplies, and materials (E12:14.3).

3. _ Have students describe procedures to use (E12.14.4, E12.14.5).

4. Verify that students. have passed an operations and safety test on power

woodworking tools and are able to perform the required competencies (E12.14.6-
E12.14.8)..

5. Plan approved projects to coincide with SOEPs (E12.14.1-E12.14.8).

6.  Ohserve and provide assistance when needed (E12.14:1-E12.14.8).

SELECTED TOOLS AND MATERIALS

Woodworking plans
Power woodworking tools

. Lumber as required by plans

SELECTED AUDIOVISUAL MATERIALS

Filmstrip/cassette: Woodworking Explained: Building a Better Bookshelf. Bergwall
Productions, Inc.

SELECTED REFERENCES

Agricultural Mechanics Plans. Hobar.

Agricultural Mechanics Plans for Shop Pro'iect « Instructional Material Laboratory.
Working in Agricultural Mechanics:. Activity Guide and Project Plan Book. Shinn and

" Weston.

P
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DUTY AREA

13, PERFORMING AGRICULTURAL MASONRY AND CONCRETE WORK

TASI(OS/COMPETENCIES

13.1
13.2

1‘3.3:

13.4
13,5
13.6

Interpret masonry plans

Identify. concrete and masonry tools, equipment, and supplies

‘Test sand for silt

Test sand for organic matter
Estimate materials for masonry projects

Construct an approved concrete or masonry project

2o
I
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i DUTY AREA | PROGRAM

. 13 PERFORMING AGRICULTURAL ‘AGRICULTURAL SCIENCE AND

Lo ‘ . MASONRY AND CONCRETE WORK MECHANICS

© . TASK/COMPETENCY COURSE

13.1  Interpret masonry plans . Agricultural Science and

2 Mechanics I (8006)

S : 13.1

y - PERFORMANCE OBJECTIVE

P13.1 Given-building plans including masonry materials, interpret masonry plans. The

quantity and types of masonry materials must be estimated with 90% accuracy.

SELECTED ENABLING OBJECTIVES

E13.1.1 Identify views, dimensions, abbreviations, and symbols as.they apply to masonry;
materials. ’ ’

E13.1.2 Identify masonry materials needed to complete the project.

E13.1.3 Estimate the quantity and types of masonry materials needed.

CRITERION-REFERENCED MEASURE

Cl3.1 Masonry plans interpreted by estimating the quantity and types of masonry
materials with 90% accuracy.

229
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' SELECTED INSTRUCTIONAL ACTIVITIES 235

‘ 1. Review drawing and sketching competencies (Duty Area 5) needed in agricultural.
4 meéchanics (E13.1.1). _

2.  Using building plans including masonry products, demonstrate and have students
: identify and estimzte the quantity and types of masonry materials needed (E13.1.2,
;o * E13.1.3). '

t?’{c; 3. Have students interpret masonry plans used in their SOEPs (E13.1.1-E13.1.3).

'SELECTED TOOLS AND MATERIALS

‘Building plans including masonry materials

SELECTED AUDIOVISUAL MATERIALS

None-identified

SELECTED REFERENCES

-Concrete Construction Worksheets. Hobar.

: Mechanics in Agriculture, Chapter 32. Phipps.

3 0 Modern Agricultural Mechanics, Chapter 15. Wakeman.

. Technical Woodworking, Unit 164. Groneman and Glazener.
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DUTY AREA ) PROGRAM

PERFORMING AGRICULTURAL AGRICULTURAL SCIENCE AND
MASONRY AND CONCRETE WORK MECHANICS
TASK/COMPETENCY COURSE
. 13.2 Ideéntify concrete and : . Agricultural Science and
masonry tools, equipment, Mechanics 1 (8006)

;-and supplies

13.2 ik

PERFORMANCE OBJECTIVE

P13.2 Given a se’ection of concrete and masonry tools, equipment, and supplies,
identify cfncrete and masonry tools, equipment, and supplies with 90%
accuracy on a written or oral test.

SELECTED ENABLING OBJECTIVES

Ei3.2,1 Select tools, equipment, and supplies used in concrete and masonry work.
E13.2.2 ‘Name the parts of each concrete and masonry tool.

E13.2.3 Describe the uses and functions of concrete and masonry tools, equipment, and’
supplies.

CRITERION-REFERENCED MEASURE

Ci3.2 Concrete and masonry tools, equipment, and supplies identified with 90%
accuracy on a written or oral test.

Q31




o SELECTED INSTRUCTIONAL ACTIVITIES

’ l.  Display, describe, and demonstrate ‘the uses of concrete and masonry tools, N

‘ equipment, and supplies (E13.2.1-E13:2.3). \))

I8 3 ’

: 2.  Have students use references to identify concrete and masonry tools, equipment,

SRS T and ‘supplies (E13.2.2, E13.2.3).

J 3.  Test student identification skills after using (E13.2,1-E13.2.3).

4.  Have students prepare a list of concteté and masonry tools at. home or in their :

f:’ SOEPS (E130201-El30203)0 :
R
é\
o

0 CTED TOOLS AND MATERIALS

e §ort'- % cement Tampers Aggregate

Jointer Mortar hoes Tongs Screed
Brick sets Levels Trowels Sand.
Groovers : Line Pointer Hydrated lime
Edgers Mortar boards Tile'markers
Wheelbarrow ' Mortar box Squeegee
Floats Mortar mixer Broom
- Hammers Masonry saws Bricks
: . Slump tester Masonry drills Blocks
. © Slump cones Concrete air indicator test

SELECTED AUDIOVISUAL MATERIALS

Transparenicy: The Masonry Trade. Hobar.

R A

SELECTED REFERENCES

Concrete and Concrete Masonry. Hobar.
Mechanics in Agriculture, Chapters 31-32. Phipps.
Modern Agricultural Mechanics, Chapter 15. Wakeman.




" E13.3.1 Explain.the necessity of using clean, washed-sand.

238 i
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DUTY AREA - PROGRAM ®
13. PERFORMING AGRICULTURAL AGRICULTURAL SCIENCE AND
. AND.CONCRETE WORK MECHANICS 5
TASK/COMPETENCY COURSE o
13.3. Test sand-for silt » . Agricultural Science and §

- Mechanics I (8006)

13.3

PERFORMANCE OBJECTIVE

P13.3 Given samples of sand and needed equipment, test sand for silt. ‘Determine the
amount-of silt (within X 1/16 inch) by measurement.

SELECTED ENABLING OBJECTIVES

E13.3.2 Mix sand and water in jar.
E13.3.3 Shake mixture for one minute.

E13:3.4 Measure the amount of silt on top of sand after the water clears.

CRITERION-REFERENCED MEASURE ‘

Cl13.3 Sand tested for silt by measuring (within £ 1/16 inch) silt formation on top of
sand after siltration test.

-
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SELECTED INSTRUCTIONAL ACTIVITIES

.of silt (E13.3.2-E13.3.4).

‘ 1. Demonstrate the siltration test on several samples of sand with different quantities

2.  Display examples of concrete made with excess silt. Point out the characteristics
of-poor quality concretz (E13.3.1).

SELECTED TOOLS AND MATERIALS
Quart glass jar
Samples of sand

- Water (clean)

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

Concrete Improvement for Farm and Home. University of Illinois.
Modern Agricultural Mechanics, Chapter 15. Wakeman.
Vocational Agriculture Student Farm Shop Manual. Pynnonen.
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'~ DUTY AREA PROGRAM

--Application---=cececame-e

3 13. PERFORMING AGRICULTURAL AGRICULTURAL SCIENCE AND
e " MASONRY AND CONCRETE WORK MECHANICS

TASK/COMPETENCY COURSE

. 134 Test:sand for-organic . Agricultural Science and
matter Mechanics I (8006)

P13.4

13.4

PERFORMANCE OBJECTIVE

Given Samples~of sand, needed equipment and supplies, test sand for orgamc
matter by mixing with lye and water. Determine the quantity of organic
matter by distinguishing with 100% accuracy the color of the liquid after the
test.

SELECTED ENABLING OBJECTIVES

El3.4.1

_E13.4.2
E13.4.3
E13.4.4
E13.4.5
E13.4.6

\
o Clit

,-—-(‘,»w S - R

Explain the necessity of using sand without an excessive amount of organic
matter.

Identify practices to follow when using lye.
Dissolve lye in water.

Mix sand with lye water solution.

Shake the mixture.

Distinguish the color of the liquid after 24 hours.

CRITERION-REFERENCED MEASURE

Sand tested for organic matter by mixing with lve and water and distinguishing

with 100% accuracy the color of the'liquid after the test.

2“3




SELECTED INSTRUCTIONAL ACTIVITIES

1. Demonstrate the organic test on several samples of sand with different quantities of
organic matter (E13,4.2-E13.4.6).

Display examples of concrete made ‘with excess quantities of organic matter
(E13.4.1).

SELECTED TOOLS AND MATERIALS

Quart glass jar
Samples of sand
Household lye

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

Concrete Improvements for Farm and Home. University of lllinois.
Modern Agricultural Mechanics, Chapter 15. Wakeman.
Vocational Agriculture Student Farm Shop Manual. Pynnonen.




VA ENTAG
[

s SE apaas P ba
s D

w"»u',‘”f(k' L33
FEEREou!
KR

&

S e

Tyt
* [

242

- App'ication""-"-------

DUTY AREA PROGRAM P9

13. PERFORMING AGRICULTURAL AGRICULTURAL SCIENCE AND
MASONRY: AND CONCRETE WORK MECHANICS.

TASK/COMPETENCY COURSE

135 Estimate materials for . Agricultural Science and
masonry projects Mechanics I (8006)

13.5

PERFORMANCE ORJECTIVE

P13.5 Given masonry pians and. specifications for a project, estimate materials for
masonry projects. Estimate must be within 10% of the amount of materials
needed for the project.

SELECTED ENABLING OBJECTIVES

El13.5.1 ‘ldentify dimensions.of the project.

E13.5.2 Identify types of materials required.

E13.5.3. Estimate amount of concrete required.

E13.5.4 Estima;e\aggregate requirements.

Elé.5.5 Identify types and quantity of forms required.

E13.5.6 Identify types and estimate amounts of expansion materials.
E13.5.7 Identify types and estimate amount of reinforcement materials.
E13.5.8 Estimate set and retarder materials.

E13.5.9 Prepare written estimate of materials needed.

CRITERION-REFERENCED MEASURE .

Cl13.5 Materials needed for masom:y projects estimated within 10% of the amount of
materials needed.
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SELECTED INSTRUCTIONAL ACTIVITIES 23
- '5:\1. “'Demdnstrat‘e t;\xe ‘ﬁrc;cedure's for eétimating materials (E}3.5.1-E13.5.9).

2. Have students practice estlmatmg materials for masonry projects they could
.construct for-home use (E13.5.1-E13.5.9),

SELECTED TOOLS AND MATERIALS

Masonry plans and specifications

SELECTED AUDIOVISUAL MATERIALS

N:.fe identified

SELECTED REFERENCES

Concrete improvements for Farm and Home. University of Illinois.
Modern.Plans for Modern Farms. Portland Cement Association.




DUTY AREA PROGKAM

PFRFORMING AGRICULTURAL AGRICULTURAL SCIENCE AND
\SONRY AND CONCRETE WORK MECHANRICS

-Application-«secercnceee

TASK/COMPETENCY COURSE

._13.6 Construct an approved . Agricultural Science and

concrete or masonry project Mechanics I (8006)

13.6

PERFORMANCE OBJECTIVE

P13.6

Given an assxgnment to construct a concrete or. masonry project and access to
needed tools, equipment, and supplies, construct an approved concrete or
masonry project. The completed project must conform to plans and
specitications. .

SELECTED ENABLING OBJECTIVES

‘El13.6.1

E13.6.2

El3.6.3
E13.6.4
El13.6.5
E13.6.6
El13.6.7
E13.6.8

Select or draw a plan.

Interpret masor;ry plans (Task 13.1).

Estimate materials for project (Task 13.5).
Estimate the time and cost to complete the project.
Describe the types of skills needed.

Identify safety practices to follow.

Evaluate the quality of work done.

’ -
Demonstrate safe use of concrete and masonry tools.

CRITERION-REFERENCED MEASURE

Cl3.6

‘Instructor-approved concrete or masonry project constructed, conforming to

plans-and specifications.
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SELECTED INSTRUCTIONAL ACTIVITIES s

..~ Rev1ew) drawing and skestching competencies for agricultural mechanics (E13-6.1,
E13.6.2 :

2. Have students estimate the time and matenals required and cost to complete the
sproject (E13.6.3-E13.6.5).

3.  Have students describe procedures to use (E13.6.5-E13.6.8).

4.  Verify that students-have passed. a safety test on the use of masonry tools and
equipment (E13.6.1-E13.6,8).

5. Plan approved projects to coincide with SOEPs (E13.6.1-E13.6.8).

6. -Observe and provide assistance when needed (E13.6.1-E13.6.8).

SELECTED TOOLS AND MATERIALS

Masonry. plans
-Masonry tools and supplies

SELECTED AUDIOVISUAL MATERIALS

Slides: Concrete Masonry. Ohio Curriculum Materials.

SELECTED REFERENCES

Concrete Improvements for Farm and Home. University of Illirois.
. Mechamcs in: Af nculture, Chapters 31-32. Phlpps.

Recommended Praetlce for Bu1ld1ng With Concrete Masonry. University of Illinois.

13.6
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DUTY AREA

Eo, 14. OPERATING HAZARDOUS FARM SQUIPMENT

TASKS/COMPETENCIES

141 Demonstrate the importance of working safely with hazardous farm equipment

TE e R b nv SATAo s pn S E o e er

14.2 Perform daily maintenancz and safety checks of hazardous farm equipment
' 14.3 .Attach farm ir}\plemen’cs to tractor

14.4 Demonstrate universal hand signals of tractor operation

Poe _14.5 Operate tractor safely

! 14.6 Use communication equipment.
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DUTY AREA | PROGRAM

Lo 14.  OPERATING HAZARDOUS FARM AGRICULTURAL SCIENCE AND
- - ‘EQUIPMENT MECHANICS

TASK/COMPETENCY COURSE

;o . 14,1  Demonstrate the importance . Agricultural-Science and

of working’safely with Mechanics I (3006)
hazardous farm equipment

PR

Pl#l

Elt.1.1

oo El4.l.2

El4.l.
El4.1.5

El4.1.6

El4.1.3

14.1 - ~ =

PERFORMANCE OBJECTIVE

Given access to farm equipment and resources on farm equipment safety,
demonstrate the importance of working safely with-hazardous farm eéquipment
by locating and: explammg statistics on accidents, recognizing hazards with 90%
accuracy, and‘explaining how farm equipment accidents can be prevented.

SELECTED ENABLING OBJECTIVES

‘Locate statistics on-farm equipment accidents.

List possibiz physical conditions of farm equipment which cause accidents.

List human conditions which cause farm equipment accidents.

Recognize common machinery-hazards.
Explain what cperators can de to prevent accidents.

‘Explain how perscnal protective equipment can be used to prevent accidents
with farm equipmerit.

CRITERION-REFERENCED MEASURE

Clg.l

The importance of working safély with hazardous farm equipment demonstrated
by locating and explaining statistics on accidents, recognizing hazards with 90%
accuracy, and explammg how farm equipment accidents can be prevented.

24T




SELECTED INSTRUCTIONAL ACTIVITIES

4 S 1. Have the students review resources on farm equipment safety (E14.1.1-E14.1.6).

:
f':f,,:i ‘ 2.  Have students study individual machines and'make safety reports (E14.1.2-E14.1.6).

~ SELECTED TOOLS AND MATERIALS

Farm -safety statistics
Farm equipment
Personal protective equipment
{ear plugs, gloves, safety glasses, hard hat, bump hat)

" SELECTED AUDIOVISUAL MATERIALS

Slides/cassettes: Safe Use of Farm Machinery - Movement on the Public Roads.
Agricultural Engineering Department, Virginia Polytechnic
Institute and State University.

é Why Should I Use a ROPS? Agricultural Engineering Department,
< Virginia Polytechnic Institute and State University. .

SELECTED REFERENCES

l Roll Over Protective Structures for Tractors-OSHA, ME-92. ‘Extension Services, Virginia

Polytechnic Institute and State University.

Safe Operation of Agricultural Equipment. Hobar,
SafeA Tractor Operation and Daily Care. AAVIM,
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Application=--==sceesere-

DUTY AREA PROGRAM ®

14.'. OPERATING HAZARDOUS FARM AGRICULTURAL SCIENCE AND
‘ EQUIPMENT- . MECHANICS
TASK/COMPETENCY COURSE
14,2 Perforim daily maintenance - Agricultural Science ard
and-safety checks of Mechanics I (8006)

hazardous farm equipment

L TET— ; 14.2
> - PERFORMANCE OBJECTIVE
P14.2 Given farm equipment, operator's manuals, and needed supplies, perform daily

maintenance and safety checks on hazardous farm equipment. All daily
maintenance and safety checks must be made according to operator's manuals.

SELECTED ENABLING OBJECTIVES -
El14.2.1 List advantages of_‘ performing daily maintenance and safety checks. ‘ )

Ei#.?..fz Locate. daily maintenance recoinmendations. and safety checks in operator's
manuals.

E14.2,.3 Identify and list maintenance needs,

El4.2.4 Identify supplies needed by name and number.

El14.2.5 VDevelop a maintenance schedule.

El14.2.6 Identify safety hazards involved in daily maintenance.

E14.2.7 Record daily maintenance services.

CRITERION-REFERENCED MEASURE ®

Cl4.2 Daily maintenance and safety checks of hazardous farm equipment performed
according to operator's manuals.
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'SELECTED INSTRUCTIONAL ACTIVITIES

1. Have students study the importance of daily maintenance and safety checks through
the use of references and visual aids (E14.2.1).

2.  Demonstrate the procedures to follow in perforining daily maintenance and safety
checks (E14.2.1-E14.2.7)..

3, Have students visit a m..inery dealership to observe maintenance of machinery
’ (El#.z.l, El#02.3-Ell‘02.6).

4. Have students perform daily maintenance on school machinery and ‘machinery used
in their SOEPs (E14.2.1-E14.2.7).

SELECTED TOOLS AND MATERIALS

Operator's manuals
Farm equipment

SELECTED AUDIOVISUAL MATERIALS

Slides/cassette: Safe Use of Farm Machinery - Repair and Maintenance (available on
loan). Agricultural Engineering Department, Virginia Pslytechnic
Institute and State University.

SELECTED REFERENCES

Checklist for Winterizing and Maintaining Machinery. Smith.
Grounds Keeping Equipment, Vol. 1. AAVIM.

Preventive Maintenance, Chapter 1. John Deere.

Safe Operation of Agricultural Equipment, Unit 3. Hobar.
Safe Tractor Operation and Daily Care. AAVIM.
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Application==«--=seea=s e
DUTY AREA PROGRAM :
OPERATING HAZARDOUS FARM AGRICULTURAL SCIENCE AND ‘
EQUIPMENT MECHANICS )
. TASK/COMPETENCY COURSE
14.3 * Attach farin implements to . Agricultural Science and
tractor Mechanics I (8006}
14.3
PERFORMANCE OBJECTIVE
P14.3 Given access to farin implements and a tractor, attach farm irnplements to
tractor. Operator must connect implements without damage to the tractor or .
_ Implements. g
SELECTED ENABLING OBJECTIVES
El4.3.1 Locate inforination on connecting equipment in the operator's manual. ' ’

‘E14.3.2  Identify safety practices to follow.
El4.3.3 Describe the procedures to follow.
E14.3.4 Prepare tractor and implement for attachment.

El4.3.5 Disconnect implement.

N

CRITERION-REFERENCED MEASURE ‘ ‘

Cl4.3 Farm implements attached to tractor following safety precautions and without :
damaging the tractor or implements.

R46




-

'SELECTED INSTRUCTIONAL ACTIVITIES 253

~, X 1. Have-students study the means of connecting farm implements to tractors (E14.3.1-
3 ‘ E14.3.5). ‘
5 2. Verify that students have passed a safety test on the operation and safety of

tractors and equipment (E14.3.1-E14.3.5).

_ 3. Have students practice in groups if more than one tractor is available (E14.3.3-
E14.3.5).

4.  Supervise and provide assistance when needed (E14.3.1-E14.3.5).

Sy
DO

| - SELECTED TOOLS AND MATERIALS

Operator's manual (tractor and implements)
Tractor

Farm.implements

Safety test on operation of tractor and equipment

SELECTED AUDIOVISUAL MATERIALS

Slides: Agricultural Safety. John Deere.

SELECTED REFERENCES

Agricultural Machinery Safety. John Deere.
Safe Operation of Agricultural Equipment. Hobar.
Safe Tractor Operation and Daily Care. AAVIM.
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DUTY AREA PROGRAM
14. OPERATING HAZARDOUS FARM AGRICULTURAL SCIENCE AND

EQUIPMENT , MECHANICS
TASK/COMPETENCY COURSE
144 Demonstrate universal hand . Agricultural Science and

signals of tractor operation Mechanics I (8006)

14.4

Pl4.4

PERFORMANCE OBJECTIVE

Given a simulated situation requiring the need for hand signals and information
on hand signals, demonstrate universal hand signals of tractor operation with
95%. accuracy..

SELECTED ENABLING OBJECTIVES

El4.4.1
El4.4.2
El4.4.3

Identify hand signals for tractor operation.
Draw stick figures indicating hand signals.

Identify errors in giving hand signals.

CRITERION-REFERENCED MEASURE

Clss

Universal hand signals of tractor operation demonstrated with 95% accuracy.




SELECTED INSTRUCTIGNAL ACTIVITIES

i ‘ 1.  Have studénts locate universal hand signals in references (E14.4.1).
M1 -
2. Have students.draw stick figures using hand signals (E14.4.2).

3.  Have students practice using hand signals in groups (E14.4.3).

SELECTED TOOLS AND MATERIALS

None identified

SELECTED AUDIOVISUAL MATERIALS

Transparency: Hanu Signals in Agricultural Safety, John Deere.

Slides: Hand Signals in Agriculture. Agricultural Engineering Department, Virginia
Polytechnic Institute and State University.

'f SELECTED REFERENCES

Agricultural Machinery Safety. John Deere.

20
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DUTY AREA | PROGRAM
14,  OPERATING HAZARDOUS FARM AGRICULTURAL SCIENCE AND
EQUIPMENT MECHANICS
TASK/COMPETENCY COURSE
14.5 Operate tractor safely . Agricultural Science and
Mechanics 11 (3008)
14.5

Application----esseeee .

PERFORMANCE OBJECTIVE

P14.5

Given a tractor, safety instructions, and a prescribed operating course,
operate tractor safely. Operate tractor safely by inspecting the tractor,
passing an operator's safety test, and operating the tractor through a
prescribed operating course.

SELECTED ENABLING OBJECTIVES

cl4.5.1
El4.5.2
E14.5.3
E14.5.4
E14.5.5
El4.5.6
E14.5.7
E14.5.8
E£14.5.9

E14.5.10

Identify laws.pertaining to operating a tractor.

Locate information in an operator's manual.

Locate controls.

Describe the meaning of symbols on the instrument panel.

Identify safety features available.

Pass an operator's safety test.

Describe the personal characteristics of a safe tractor operator.

Identify safe operating practices which decrease the chances of accidents.
Describe the correct start-up and shut-down pro,cedures.

Prepare tractor for operation.

CRITERION-REFERENCED MEASURE

Cl4.5

Tractor operated safely by inspecting the tractor, passing an operato:'s safety

test, and operating a tiactor through a prescribed operating course.
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SELECTED .INSTRUCTIONAL ACTIVITIES

1. Have students locate laws on tractor operation, study operator's manuals and
references on dr1ver characteristics, complete the learning activity package on
Checkmg Tractor Safety, and pass an operator's safety test (E14.5. l-El# 5.10).

2. Set up a tractor operating course with ‘terrain features sxmulatmg actual tield
conditions, e.g. inspecting, starting, using hydraulic controls, maneuvering through
different types of terrain, backing-up, stopping, and shuttirig-down (E14.5.1-
E14.5.10).

3. Have students devélop confidence and demonstrate safe operator characteristics on
simple tasks before being allowed to participate in computer simulation activities
(E14.5.1-E14.5.10).

SELECTED TOOLS AND MATERIALS

Operator's manual
Tractor

SELECTED AUDIOVISUAL MATERIALS

Filmstrip/cassette: Tractor Operation and Safety. Bergwall Productions, Inc.
Slides: Tractor Tragedy. Agricultural Engineering Department, Virginia Polytechnic
Institute and State University..
Movies: Tractor Safety. Agricultural Engineering Department, Virginia
Polytechnic Institute and State University.
Tractor Safety for Use in Agriculture. Agticultural Engineering Department,
Virginia Polytechnic Institute and-State University.

" SELECTED REFERENCES

Checking Tractor Safety (LAP). Virginia Department of Education.

Employer's.Guide For Training Employed Tractor Operators, ME-91. Extension Service,
Virginia Polytecnnic Institute and State University.

Safe Tractor.Operation. :d Daily Care. AAVIM.

no
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DUTY AREA
14  OPERATING HAZARDOUS FARM
EQUIPMENT

TASK/COMPETENCY

14.6 Use communication equipment

Pl14.6

14.6

RFORMA CE OBJECTIVE _

Application-----

PROGRAM

AGRICULTURAL SCIENCE AND
MECHANICS

COURSE

Agricultural Science and
Mechanics II (8008)

"Given communication equipment such as a C.B. or two-way radio, use

coramunication equipment. Operator should be able to adjust and transmit a

‘message with.90% accuracy.

SELECTEE‘ ENABLING OBJECTIVES

Ei4.6.1
E14.6.2
El4.6.3
El4.6.4

”

Describe the laws and regulations applying to communication equipment.

Explain the function of each item on the instrument panel.

Adjust items on the instrument panel.

Make radio contact with another station, transmit a message, and sign off.

CRITERION-REFERENCED MEASURE

Cl4.6

. y
’

Communication equipment used by correctly adjusting ahd transmitting a

message with 90% accuracy.



':SELE.CTE INSTRUCTIONAL ACTIVITIES

l. Have students study 'sub-part D of the Rules and Regulatxons of the Federal

‘\‘iCommumcatxons Commission (E14.6.1).

2. Have students sxmulate use of equipment by practxcmg or use walkie-talkies in small
groups (E14.6.1-E 14.6.4).

“SELECTED TOOLS AND MATERIALS

Operator's manual.
Rules and-Regulations of the FCC-- sub-part D (004-000- 00427-2)
Two-way radio

SELECTED AUDIOVISUAL MATERIALS

None identified

SELECTED REFERENCES

None identified

O
o
o

14,6
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DUTY AREA

15. ANALYZING SOIL FACTORS

TASKS/COMPETENCIES

15.1

15.2

15.3
154
155
15.6

15.7°
15.8

‘Describe the nature of soil

Explain the importance of soils

Explain:soil formation processes

Analyze soil profiles
Determine soil texture -
Analyze soil struc. ‘re
Analyze soil color

Take-soil samples
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DUTY AREA PROGRAM .
£ 15. ANALYZING SOIL FACTORS AGRICULTURAL SCIENCE AND

MECHANICS

TASK/COMPETENCY COURSE
: 15:1 Describe the nature of soil . Agricultural Science and

Mechanics I (8006)

n " 15.1

. PERFORMANCE OBJECTIVE

P15 Given a-sample of soil, describe the nature of soil by defining the purpose and :
describing the general composition of all four of the major components of soil.- :
Description must conform to instructor-prepared checklist:

SELECTED -ENABLING OBJECTIVES

C ®
‘ El5.1.1 Define soil and soil related terms.

El5.1.2. Describe the composition of the four major components of soil.

Cls.1 Composition of all four of th&,ma}or components of soil defined and described

according to instructor-prepa é& checkllst

" CRITERION-REFERENCED MEASURE o |
l
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" SELECTED INSTRUCTIONAL ACTIVITIES

1. Have students. observe (on a.class. field trip or individual walk) differences in areas
regarding. their ability to support plant growth. Report on the areas that have no
" plants or sparse vegetation.and those that are-heavily vegetated. .Describe the type

of soil-conditions that exist in each situation (E15.1.1, E15.1.2).

2.  Conduct classroom experimént to demonstrate that soils differ in their ability to
support:plant life (E15.1.1, E15.1.2). ‘

3. Have students identify specimens of soil with varying composition of minerals,
organic matter, water, and air (E15.1.1, E15.1.2).

SELECTED TOOLS AND MATERIALS

‘Pots for growing-demonstration

Samples of different compositions of soil
Beans to plant
Instructor-prepared checklist

SELECTED AUDIOVISUAL MATERIALS

Transparencies: Composition of Good Soil, p. 5-15, lllustrated Horticulture. Virginia
Depdaitment of Education.
Composition of Average Soil, in Air, Soil and Water Handbook.
Virginia Department of Education.

SELECTED REFERENCES

Conserving Soil, (Activity Master 1-- "Soils: What are They?"). Soil Conservation Service,

U.S. Department of Agriculture.
Illustrated Horticulture, Soil Section. Virginia Department of Education.

K .
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DUTY AREA PROGRAM

15. ANALYZING SOIL FACTORS AGRICULTURAL SCIENCE AND
MECHANICS:
TASK/COMPETENCY COURSE
15.2 'Explain the importance - Agricultural Science and
of soils * Mechanics 1 (8006)
15.2

PERFORMANCE OBJECTIVE

P15.2 Given resources on soils, explain the importance of soils by listing on a written
test five of the seven statements of importance on Handout 15.2,

SELECTED ENABLING OBJECTIVES

E15.2.1 Explain how supply and demand for resources affect their importance.
E15.2.2 Explain how the soil sustains all life through a natural chain.
E15.2.3 List major categories of human needs which are supported by the soil.

E15.2.4 List benefits of natural resources management.

CRITERION-REFERENCED MEASURE

Ci5.2 Importance of soils explained by listing five of the seven statements of
importance on Handout 15.2 on a wr1t t.
. t \ ‘) 25?5
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HANDOUT 15.2

DUTY: Analyzing Soil Factors

Tasks Explain the importance of soils

Why Soils Are Important

1.  Plants grow in and on soil.

2.  Plants support animal life.
. Plants and animals support human life.
. World population is rapidly increasing,

3
4
5. A large part of the world's population has inadequate nutrition.
6.  World supply of productive soil is limited.

7

. Improved soil management could feed more people.

b i
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==~ ‘SELECTED INSTRUCTIONAL ACTlVI?FIES

e Have students report on what happens when there is a low supply of natural
resources (E15.2.1). .

Have students develop (on paper) the natural chain of life (E15.2.2).

Have students give two examples of human needs that are supported by the soil in
producing clothing, shelter and furnishings, energy, and other products (E15.2.3).

Have students report on the .purposes and benefits of natural resources management
(E15.2.4).

SELECTED TOOLS AND MATERIALS

Handout 15.2--Why Soils are Important

'SELECTED AUDIOVISUAL MATERIALS

Transparency: People and the Soil (AV-1) in Air, Soil and Water Handbook. Virginia
Department of Education.

SELECTED REFERENCES

Air, Soil and Water Handbook. Virginia Department of Education.
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DUTY AREA PROGRAM ® .
15. ANALYZING SOIL FACTORS AGRICULTURAL SCIENCE AND 4
MECHANICS ‘

TASK/COMPETENCY COURSE
- 15.3 Explain soil forration. - Agricultural Science and e
processes Mechanics I1:(8006) :

15.3

PERFORMANGE OBJECTIVE

P15.3 Given resources on soils, explain soil formation processes to include how parent
material, climate, living organism, topography, and time are related to soil
formation. Explanations must conform to instructor's specifications.

o

"SELECTED ENABLING OBJECTIVES

E15.3.1 Explain the five soil formation factors.

E15.3.2 ldentify biological organisms found in the soil.

E15.3.3 Explain how biological organisms affect soil formation.
E15.3.4 Identify soil parent materials.

E15.3.5 Describe characteristics of parent materials.

E15.3.6 Explain why different types of parent material produce different types of soils.

CRITERION-REFERENCED MEASURE ‘ ‘

C15.3 Seil formation processes expiamed in conformity with specifications provided
by the instructor.
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.~ SELECTED INSTRUCTIONAL ACTIVITIES “

‘ 1. Collect and identify ‘in class rocks relative to soil formation in the area (E15.3.1-

E15.3.6).

2. Take-a field trip to a highway cut to observe how the soil is related to the parent
material (E15.3,1-E15.3.6).

. 3. Collect samples of organic matter from the top of a hill, from a slope, and from the
bottom of a deep valley. Compare the samples for moisture and organic matter
content (E15.3.1-E15.3.6).

4.  Collect soil organisms for display in class (E15.3.2).

VM (e ot e e e -

5. Set up an ant farm in the classroom (E15.3.3).

SELECTED TOOLS AND MATERIALS

How-is Soil Formed? (Activity Master 3) in Conserving Soil. U.S. Department of
Agriculture )

Samples:of several types of parent material

Soil

Ant farm-

SELECTED AUDIOVISUAL MATERIALS

Film: The Story of Soil (63408). Virginia Department of Educaticn.

SELECTED REFERENCES

Air, Soil and Water Handbook. Virginia ‘Department of Educatinn.
Land Appreciation and Soil Evaluation in Virginia. Lietzke et al.
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DUTY AREA

ANALYZING SOIL FACTORS

TASK/COMPETENCY

'15.4  Analyze soil profiles

— 154

PERFORMANCE OBJECTIVE

PiI5.%

-Application--se--=-cee--

PROGRAM

AGRICULTURAL SCIENCE AND
MECHANICS

COURSE

Agricultural Science and
Mechanics I (8006)

Given soil profiles, -analyze the profiles. The analysis must agree with the
analysis prepared by the instructor.

SELECTED ENABLING OBJECTIVES

El5.4.1
El5.4.2
El5.4.3

El5.4.4

E].jol‘oj .

Cl5.4

Define a §oil profile,

Describe the characteristics of a typical soil profile.

Locate the boundaries of each horizon.

Determine soil depth.

Soxl profiles analyzed each' anal

analysis. .
3’

B

Explain the advantages of a deep soil versus a shallow soil.

=CRITERKON-R¢FEREI\CED MEASURE

ysis' agreeing with the instructor-prepared

262
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SELECTED INSTRUCYIONAL ACTIVITIES

1.  Using arsoil proiile transparency, examine the distinguishing characteristics of a
typical soil-profile (E15.4.1<E15.4.3).

2. Inspect real soil-profiles from.a monolith (E15.4.1-E15.4.3).

3 Examine the physical features of the soil horizons from a road cut (E15.4.1-E15.4.3).

4.  Have students compare the physical features of soil profiles found near their homes
with: actual monoliths (E15.4.1-E15.4.3).

5. Have students dlfferentxate between actual soil profiles and typical soil profiles
T (EISIZELS43) -

6.  Have students measure soil depth and-point-out the advantages of a deep soil over a
shallow s¢il (E15.4.4, E15:4.5).

7.  Have students compare the growth of seeds in an "A" horizon and a "B" horizon
(E15.4.1-E15.4.5).

SELECTED TOOLS AND MATERIALS

Soil profile monoliths

Rule

Soil from "A" horizon in which to grow seeds

Soil from "B"-horizon in which to grow seeds

What are Soil Horizons? (Activity Master 4) in Conserving Soil. U.S. Department of
‘Agriculture.

How Do Soils Differ? (Activity Master 5) in Conservmg Soil. U.S. Department of
Agriculture.

SELECTED AUDIOVISUAL MATERIALS

Transparency: A Soil Profile in Conserving Soil. U. S. Department of Agriculture.
Slide: Soil Profile Slides.” National Plant Food Institute.
‘Film: The Depth of Qur Roots. New Holland.

SELECTED REFERENCES

(Air, Soil and Water Handbook. Virginia Depariment of Education.
Land Appreciation and Soil Evaluation in Virginia. Lietzke et al.
What is Seil? Miller.
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' Apvlications---eccee-eeee
DUTY AREA PROGRAM
15. ANALYZING SOIL FACTORS AGRICULTURAL SCIENCE AND
' MECHANICS
TASK/COMPETENCY COURSE
155 Determine soil texture - Agricultural Science and

Mechanics 1 (8006)-

ey ripnr i et P o e e it e s P L i L Ay o s SN e s = e

15.5

PERFORMANCE OBJECTIVE

P15.5 Given a sample of soil, determine soil texture. Determination must agree with
that of the.instructor.. .

SELECTED ENABLING OBJECTIVES

E15.5.1 Define texture.

E15.5.2 Compare the physical features of soil samples.

E15.5.3 Identify soil particles according to size.

E15.5.4 Determine the percentage of sand, silt, and clay in a soil sample (wet method).

E15.5.5 Classify a soil sample by the feel test.

. E15.5.6 Describe the use of the soil texture triangle.

E15.5.7 Explain the influence soil texture has on the physical characteristics of the soil
and its effect on plant growth.

CRITERION-REFERENCED MEASURE

Cl15.5 Soil texture determined, determination agreeing with that of the instructor.
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SEEEQTE INSTRUCTIONAL ACTIVITIES 273

Have s)tudents identify: and compare  soil particles according to size (El5.5.1-
E15.5.3

Havé students practice classifying soil using the wet and dry method (E15.5.4,

.E15.5.5).

Have students practice using the soil texture triangle to classify soils (E15.5.6).

Compare the physical soil characteristics and plant growth on several areas with
different soil textures (E15. 5.7).

SELECTED TOOLS AND MATERIALS

Quart jars

Soil samples

Soil- texture triangle

Sand, silt, and clay samples

Soil'monoliths:

How Do Soils Differ? (Activity Master 5) in Conserving Soil. U.S. Department of

Agriculture. -

SELECTED AUDIOVISUAL MATERIALS

Trah‘splarenéies: Characteristics of the Various Soil Classes, in Air, Soil and Water

‘Film:

Handbook. Virginia Department of Education.

Textural Groups-and Soil Textures, in Air, Soxl and Water Handbook.
Virginia. Department.of Education.

The Texture Triangle, in Air, Soil and Water Handbook. Virginia
Department-of -Education.

Soil Textare Classes, ‘in Air, Soil and Water Handbook. Virginia
Department of Education.

Soil Texture. University of Illinois.

SELECTED REFERENCES

Air, Scil and Water Handbook. Virginia Department of Education.

Land'Appreciation and Soil Education in Virginia. Lietzke et al.

Phissical Features of Soxl. Miiler.
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.’:DUTY ‘AREA

. 15 ANALYZING SOIL FACTORS:-

TASK/coMPEtEch

15.6 Pnalyze soil structure:

PROGRAM
MECHANICS _

COURSE

Agricultural Science and
Mechahics I (§006)

Application---

AGRICULTURAL SCIENCE AND

—————————— _ |5.6-

‘PERFORN"ANCE OBJECTIVE

P13.6

Give a sample -of soil, analyze-soil structure. The analysis nnust agree with that

of the instructor.

SELECTED ENABLING OBJECTIVES

CE15.6.1

E15.6.2
E15:6.3
E15.6.4
E15.6.5

Déﬁne:so‘il structure.

Describe the physical eratures of soil samples.

Identify and describe types of soil structure,

Match- soil siructures to the-typical horizon in the soil profile.

Describe six.factors that influence formation of soil structure.

CRITERION-REFERENCED MEASURE

Cl5.6

Soil structure analyzed, the analysis agreging with that of the instructor.
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SELECTED INSTRUCTIONAL ACTIVITIES a7y

o4
1. ~ Have students 1dent1fy -and ‘conipare soil - ‘structure using monoliths and road cuts
(E15 6.1-E15.6.5).
R "** . 2. Have students draw and label different structures of soil (E15.6.1-E15.6.5).
: : 3.. Have-studeénts observe and describe how soil structure. is formed (E15.6.5).
S

© SELECTED TOOLS-AND MATERIALS
Examples of-soil -structure

Lo Soil monohths
L . ‘Blocks-of 50il (undisturbed)

- SELECTED AUDIOVISUAL MATERIALS -

: H ransparency Kinds.of Soil Stfucture, in Air, Soil and Water Handbook. Virginia
S Department of Education.
: Filmstrip: Soil Structure University. of Illinois.

SELECTED REFERENCES

Air, Soijl and Water Handbook. Virginia Department of Education.
Physical Features of Soil. Miller.
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DUTY AREA PROGRAM

15. ANALYZING: SOIL FACTORS AGRICULTURAL SCIENCE AND
S MECHANICS
TASK/COMPETENCY COURSE
. .15.7 Analyze soil: Color . Agricultural Science and

Mechanics I (8006)

ey . ’ ~ 15.7

~~~PERFORMANCE OBJECTIVE

§

-

P15.7 Given a soil sample, analyze soil color. The analysis must agree with that of
- the instructor. :

SELECTED ENABLING OBJECTIVES

E15.7.1 Identify the different soil colors.
E15.7.2 Describe the conditions that cause soil color.
E15.7.3 List two reasons for determining soil color.

E15.7.4 — Use a color field guide to match soil to the proper color.

CRITERION-REFERENCED MEASURE

Ci5.7 Soil color analyzed, the analysis agreeing with that of the in<tructor.
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SELECTED \I‘NSTRUCTI'ONAL ACTIVITIES

1.  Have students practice analyzing soil color (E15.7.1-E15.7.4).

2. Have each student bring in a soil sample and identify the soil group to which it
belongs (E15.7.1-E15.7.4).

3.  Take field tnps to observe soil colors Identify factors. which have caused the soil
color (E15.7.1-E15.7.4).

SELECTED TOOLS AND MATERIALS

Soil sample
Color field guide

SELECTED AUDIOVISUAL MATERIALS

Filmstrip: Soil Color. University of Illinois.

' SELECTED REFERENCES

Air, Soil and Water Handbook. Virginia Department of Education.
Land . Appreciation and Judging in Virginia. Lietzke et al.
What is Soil? Miller.
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DUTY AREA - PROGRAM

AGRICULTURAL SCIENCE AND

ANALYZING SOIL FACTORS |
: MECHANICS

TASK/COMPETENCY COURSE

15.8 Take soil 'samples

Agricultural Science and
Mechanics I (8006)

P15:8

15.8

 PERFORMANCE OBJECTIVE o

Given a field area, spade, soil auger, plastic bags or other suitable containers,
take soil samples according to the directions of the instructor. Samples must
be .‘epresentative of the area.

SELECTED ENABLING OBJECTIVES;

El15.8.1
El15.8.2
E15.8.3
El15.3.4
‘El15.8.5
E15.8.6

Explain reasons for taking soil samples.
Identify the general area and spot locations.
Collect soil.

Mix the soil from all locations into one sample.

Label the sample.

Prepare a form to accompany the sample.

CRITERION-REFERENCED MEASURE

Cl58

Soil samples taken according to instructor's directions, samples representative
of the field area. AN :
e v
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. SEE'.ECTED w INSTRUCTIONAL ACTIVITIES

l.  Havéstudents practice taking soil samples (E15.8.1-E15.8.6).

2. Have students take samples of fields at home, garden plots, and/or athletic field

(E15.8.1-E15.8.6).

3.  Demonstrate how to complete the sample form and lebel the sample (E15.8.5).

4. Demonstrate proper depth for soil sampling as it pertains to the crop being grown

\E15.8.1-E15.8.4).

SELECTED TOOLS AND MATERIALS

Bucket

Hand trowel

Plastic bags

Soil augef

Spade: ,

Soil testing information sheet
Soil test boxes

SELECTED AUDIOVISUAL MATERIALS

Slidess How to Take a Soil Sample. Material Plant Food Institute.

Transparencies: Dividing a Field to be Sampled in Air, Soil and Water Handbook.

~ Virginia Department of Education.
Using Sampling Tools in Air, Soil and Water Handbook. Virginia
Department of Education.

SELECTED REFERENCES

Air, Soil arid Water Handbook. Virginia Department of Education.

Soils--Testing Soil. Richard.

Taking Soil Samples (LAP). Virginia Department of Education.
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DUTY AREA

16. GROWING AND REPRODUCING AGRICULTURAL CROPS

TASKS/COMPETENCIES

; 16.1
T 162
, - 163
| 16.4
16.5
166
16.7

16.8

R -
‘

| (6.9
: 16.10
16.11
16.12
16.13
16.14
16.15
16.16

Germinate seeds

Propagaté pia}mts ;se;ma\llyA

Prépare a seedbed

Identify environmental requirements for plant growth
Determine plant nutritive requirements

Determine the amount of plant nutrients to apply
Interpret a fertilizer analysis

Apply plant nutrients

Select seed

Plant crop

Compare methods of weed control

Describe factors that determine time and frequency of cultivation
Identify types of cultivation equipment

Identify ways to procure equipment

Cultivate crops

Clean and store equipment

R72
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DUTY AREA PROGRAM
GROWING AND REPRODUCING AGRICULTURAL SCIENCE AND .
AGRICULTURAL CROPS MECHANICS
TASK/COMPETENCY COURSE
16.1 Germinate seeds _ Agricultural Science and

Mechanics I (8006)

16.1

PERFORMANCE OBJECTIVE

Plé.1 leen a sample of crop seeds, germinate seeds. Results must meet the

specifications provided in class.

SELECTED ENABLING OBJECTIVES

El6.1.1 Label the parts of a seed. ‘

El6.1.2 Describe the function of each part of a seed.
Elé.1.3 Expiain seed dormancy.
Elé.l.4 Define germination.

El6.1.5 Define scarification of seed.

El6.1.6 List the requirements for germination.
El6.1.7 Explain the procedures for determining germination.

E16.1.8 Conduct a germinat